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TRUE NATURE STUDY. 

We have at last reached a stage of advancement when nature- 
study bids fair to become a subject possessing live and genuine 
interest. It has taken fifteen years to make even an impression 
upon two great ideas that have stood like a granite wall between 
the student and nature. One of these ideas must be charged up 
to the theologians, and the other to the scientists. Under the first, 
it was taught that living things are to be estimated in terms of 
their direct usefulness to the selfish interests of man. It was flat- 
tering to human vanity thus to view creation, but it was not 
always easy to make the facts square with the theory, and the 
great classification of the useful and the useless gradually grew up. 
Everything included in the former was studied with a patronizing 
air that sometimes developed a maudlin sentimentality: the latter 
class Were studied only to be destroved. .\s a result of this sup- 
posed preordained slavelike relationship to man, it was natural 
for the student to get the idea that all the so-called lower animals, 
as to intelligence, were to be regarded as more or less idiotic 
human beings: whereas the fact is that the members of the animal 
world, each in his own sphere, are supremely wise. 

The obstacle set up by the scientist is found in the idea of 
types. With the scientist, the individual has counted for little 
except as it contributed to the creation of a figment of the 
imagination known as a type. There has been produced only 
occasionally a text-book in science that is not given over body 
and soul to the worship of types. One of the chief differences 
between such science work and the better forms of nature-study is 
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found in this: science has been chiefly concerned in discovering 
points of similarity for the sake of huddling together as many 
individuals as possible into a group, class, or genus; whereas 
nature-study of the best kind is just as much, or more, concerned 
about individual differences as it is about likenesses. As applied 
to living things, whether animals or plants, it is becoming more 
and more a study of personal characteristics. There is no doubt 
that science is trending in the same direction; this is shown by 
the tendency to split up once well-defined species into an indefinite 
number of varieties, which is the result of a closer study of indi- 
viduals. Observers are learning that, for example, when they 
have found out the correspondence that exists among the bones 
of all the birds—or all the vertebrates, for that matter — they 
have not vet begun to observe the most interesting part about the 
animal, namely, how the individual solves the personal problems 
that must come up in his life. It is clear that the personal char- 
acteristics must be more important and more interesting than 
those of a general nature which may be termed racial. They are 
more important, because it cannot be supposed that the inherited 
traits which were acquired in past ages, when conditions were 
different, will embody enough wisdom to enable the being, either 
brute or human, to solve successfully the particular problems 
which meet him today. Living things vary because conditions 
change; the variation is, therefore, individual, not racial. The 
most unfortunate thing that could happen to the individuals of a 
group, plant or animal, brute or human, would be to be created 
exactly alike and all having precisely the same ways of doing 
things. The members of such a group of any size could not 
survive more than a generation or two. Conversely, the most for- 
tunate thing in life is to be born just different enough from every- 
thing else to have an individual and a unique point of view; to 
have novel ways of getting results; to have the power to see the 
“other side” of matters which engage general attention; to be 
able to utilize what other things waste; to save easily where 
another is compelled by nature to spend. These are personal 
attributes which make for robustness and virility in the individ- 
ual, and it is through such that the race survives. Every individ- 
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ual born into the world therefore may be regarded as the orginal 
progenitor of a new line of individuals which are remarkable, not 
for their many points of similarity, but for the power that each 
possesses to vary from all the others. It is by reason of these 
fortunate unlikenesses that have constantly occurred that the 
earth is filled today with living forms, the infinite diversity of 
which strongly attests the importance of being unlike. 

About a year ago, Mr. Caspar Whitney, in Outing, comment- 
ing upon the recent controversy between Mr. Burroughs and Mr. 
Long, states the case so fairly and well that the liberty is taken to 
quote at length from his editorial. He says: 

If nature-study teaches anything, it teaches the mistake of counting on 
what one animal will or will not do, from what you have seen others of the 
same species do. No one knows all there is to know about animal life. 
Cuvier, Darwin, Wallace. Audubon, were mere beginners, and we are all 
babes in the world of nature. The average man does not see what is going on 
all about him; the scientist, lacking imagination, and following in more 
illustrious footsteps, sees only that which is tangible. 

Nature-study, as we understand it today, has passed beyond the ken of 
the scientist who deals only in plain facts; nature-study is not an exact 
science, and has been handicapped by those who seek to pretend that it is. 
Let the scientist keep to the plain facts; that is all we want from him. But 
to the sympathetic nature student we look for separation of the classes into 
individuals and interpretation of their hundreds of little life-acts, which are 
quite beyond the understanding of the right-angled-triangled scientific man. 

The old-school scientist assumes that all animals of the same class are 
alike, but the intelligent and experienced nature student knows that they vary 
in temper, in strength, even in habit; not, of course, sufficiently to disrupt 
class distinction, but to give them decided individuality. 

The fact that the life of every animal is one of continuous alertness, and 
that nearly every one is closed in tragedy, gives wide and varied range for 
observation and abundant scope for the writer’s imagination. We want the 
writer who appealingly interprets his observations, because he is a missionary 
doing invaluable service. 

* Every artist does something more than copy nature; more comes out in 
his account than goes into the original experience “—to quote the very words 
I find in one of Mr. Burroughs’s delightful essays. Again quoting from Mr. 
Burroughs: “ Man can have but one interest in nature, namely, to see himself 
reflected or interpreted there, and we quickly neglect both poet and phi- 
losopher who fail to satisfy, in some measure, this feeling.” 

And yet it is true that if we are to accept his work as natural history, he 
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must not permit his fancy to carry him too far beyond the discovered facts. 
But facts are one thing, and conclusions drawn from observations are entirely 
persona! and may be quite another thing. If an author makes a misstatement 
of fact, I note it against him as carelessness or ignorance; I may not agree 
with the conclusions he draws from an observation I have shared with him; 
I may not, in a rather wide observation afield, have seen what he has in a 
more limited experience — but | should beware of setting myself up as his 
judge and jury and publicly excoriating him, lest perchance my own ignorance 
stand disclosed. Every observer has a new story and new light to shed on 
the cat or dog or squirrel. And consider the various and varied tales of 
guides and trappers and hunters. 

everyone who has had even ordinary opportuniti r observ- 
ing nature will be able to recall many things to substantiate what 
Mr. \\ hitney says as to the peculiar traits of individual creatures. 
.\ year or two ago I had the opportunity to watch a robin that had 
a nest full of hungry young ones in a maple tree in a neighbor's 
yard. Her favorite hunting ground for worms was in the sodded 
door-vard of the adjoining lot, upon which stood a small barn 
with a wooden bridge leading up to the door. This bird, instead 
of carrying the worms singly to the nest as she found them, car- 
ried them to the barn bridge where she laid them down to wait 
until she had caught several, and then she would gather them all 
up and ily to her nest. It is not down in the books that the genus 
robin does this, nor have I ever known such a fact to be recorded 
of a robin before: vet this individual bird did discover that she 
could save herself some extra trips by gathering up a number of 
worms before leaving the hunting ground. Jn the same door-yard 
there was an educated man removing the mown grass from the 
lawn. To do this he gathered together a number of small piles of 
grass into one large heap and then carried it all off at once. We 
usually satisfy ourselves by referring the actions of the robin to 
mstinc?, but those of the man we attribute to reason! 

[ once was on more or less intimate terms with an old fox 
that had a large family of young housed in a deserted coal mine 
that entered the side of the hill about half a mile away. Naturally 
enough, Mrs. Reynard depended largely upon the farm-yard 
products for the maintenance of her family, and one time I had a 


chance to study her methods. She was observed, some distance 
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away from the barn, stalking a flock of chickens. She simply 
walked after them, apparently knowing that if she became too 
enthusiastic in the pursuit, they might, and probably wouid, taie 
wing. Finding that she was being watched, she bounded away to 
the den. Noticing a bunch of feathers lying in the course over 
which she had stalked the chickens, [ proceeded to investigate, 
not doubting that I should find the mangled remains of a fowl. 
Yo my astonishment, instead I found a rooster, with his heels in 
the air, lying on his back in a shallow hole, left by a horse's foot 
in the soft turf, and entirely unhurt. When | set him upon his 
feet, he ran away, no doubt much surprised to find himself alive. 
The fox evidently had put the chicken on his back into this hole, 
at the same time hypnotizing him into the belief that he could not 
extricate himself. Presumably he, by following this plan up, 
would have secured a full load of poultry before returning to the 
den to face the clamoring youngsters. I subsequently tried the 
same experiment upon a rooster; and found that by placing him 
on his back, as the fox had done, I, too, could make him lie still — 
but I learned the trick from the fox. I have never heard of a 
similar observation, and cannot say whether it was a habit peculiar 
to this particular fox or not. 

One time, in a large city, I kept an opossum as a pet for nearly 
a year. It is a misnomer to speak of him as such, for he never 
seemed to appreciate in any way the attentions he received. One 
day in the summer he escaped, and for a time all trace of him 
was lost. The following spring, hearing that a man several blocks 
away had killed an opossum which he had caught in his chicken- 
house, I visited the place and found that it was my unfortunate 
pet. The man said that he had been missing chickens all winter, 
but had been unable to find the marauder until he had actually 
lain in wait tor him. The interesting point was to know where 
the creature had lived all these months following his escape. 
About half a mile away, but in a thickly settled district, was 
a shelving rocky cliff formed by the construction of.a railway 
tunnel through a hill. It seemed most plausible that he had 
sought shelter and refuge in this place, but one could not be 
sure. The important fact was that this stupid (?) little beastie, 
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reared in the wilds of the Blue Ridge Mountains, with cer- 
tainly no opportunities of knowing city ways, had managed 
fo support himself and remain undiscovered for nearly a year, 
in the midst of thousands of his most deadly enemies. Could 
a human being under corresponding circumstances have done any 
better? Would a Japanese spy get along so well if he tried to live 
in Russia? Yet the opossum took just such chances in staying in 
the city, and he must have found it necessary to invent some ways 
of doing things that were new and strange to the “typical 
possum.” 

Herein lies one great value in pets that can be kept under 
normal conditions. The child is brought face to face with the 
peculiar ways that a particular individual has of doing things. 
The knowledge thus acquired is infinitely more interesting and 
stimulating in the direction of further study than anything that 
can be gotten from books or from a more general study of types. 
The same principle must be applied to the study of nature that 
we observe in the study of human beings. No one is interested, 
except in a general way, for example, in the study of tailors as a 
class. But the study of how the individual tailor makes his way, 
by contriving special forms of advertising, by changing the cut 
of his clothes, and by other devices that are peculiar to himself, 
and which tend to distinguish him — all these are full of interest. 
The same applies to all living things. The fact that they are on 
the earth today shows how skilful they have been in devising 
ways and means of self-support. All those less skilful are 
embalmed in the rocks as fossils or have utterly disappeared. The 
survivors, therefore, should. be objects of the greatest individual 
interest. In their own fieid their skill outwits our own. Were 
we to attempt to live by the chances taken by a kingfisher, we 
should have to go to school to the kingfishers for a million years. 
[t is only through the study of the personal life of the individuals 
that we can have that true nature-study upon which we must 
depend to broaden the sympathies of the children for the world 
of nature at large. 

Wirsur S. JACKMAN. 


THe UNiversiry oF CHICAGO 


School of Education. 


FIELD WORK— THE CHICAGO AREA. 

FieLp work is a study of the surface of the earth and the life that inhabits 
it. Its purpose is to enlarge and intensify the sense-experience, alertness, and 
intelligence cf students by direct contact with their nature environment. Its 
position in school work should be determined by our estimate of the value of 
individual contact, observation, sense-experience, and judgment on intelligence 
and development. Its keynote is individual interest; the crucial point, peda- 
gogically, is that the mental movement aroused by direct observation and 
experiment shall not be obstructed or dissipated by reading and teaching 
explanations. Reading, pictures, recitations as aids should intensify, enlarge, 
and continue mental concepts, but never, as they all too frequently do, convert 
the mental movement, induced by experience, into acts of formal memorizing. 

Every environment offers a greater or less range of opportunities for 
original experience and inference. It is essential in our school work that we 
see to it, especially in cities, that indoor equipment is not looked upon as a 
substitute for outdoor experience. Each has its proportioned place, the balance 
of which should be maintained by the school curriculum. The possible detail 
and range of field work is, to a degree, limited by heterogeneity of environ- 
ment; a region of considerable variety of contour will offer more than an 
unbroken plain. 

Earth contour.— In the evolution of the earth, its surface has been molded 
by the forces of diastrophism, vulcanism, and gradation, into mass features 
(topographic forms) known as mountains, plateaus, and plains. These mass 
forms are marked by a greater or less number of minor rugosities, known, 
according to their genesis, form, and content, as — 

1. Shores and beaches, with their associations. 

2. Lakelets, lagoons, swamps, with their associations. 

3. Gullies, ravines, valleys, witi their associations. 

4. Hummocks, hills, ridges, with their associations. 

5. Levels, flats, plains, with their associations. 

As to vegetation, these areas may grade from barren to dense forest. 
As to moisture, they may grade from almost complete aridity to saturated 
humidity. 

Local field work has to do with an acquaintance and investigation of these 
type areas, and their gradations as to their physiognomy, contour, genesis, 
mineral content, and the occurrence, distribution, habits, adaptations, and 
controls of their plant and animal life. 

These areas may be considered unit environments. The mental content 
resulting from a general and detailed study of each type should, to a degree, 
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correspond to the true interrelations of the area; 7. ¢., if the action of certain 
forces gives rise to contour, and contour modifies the physical conditions of 
moisture, temperature, light, air (winds), and these in turn exert an influence 
on plant and animals, ete., then the mental content of study should lead to an 
intelligent appreciation of these interrelations. The breaking of this unity, 
in the earlier stages of school work, by isolating studies of physiography, 
botany, zoology, etc., instead of building up unity through their interrelations. 
reduces greatly the effectiveness of our teaching and student effort. The key 
to this unity is in (1) the character of the class work, and (2) some organized 
sysiem cr method of preserving, for future reference, the essential results of 
student observations and experieces. 

Educating is an accumulative process. In all accumulative processes we 
need to eliminate the possibilities of leakage and waste. Tiis waste has 
always been a most prominent factor in the educating process. The key in 
eliminating waste is in progressive unity. This principle has long been recog- 
nized. Text-books have always aimed at progression, but in our use of them 
we have largely eliminated individual initiative, sense-experience, and judg- 
ment of pupils, and reduced them to memorizing automatons. In our return 
to a type of work of rich subject content. and which at the same time admits 
of a wide range in cultivating individual initiative and sense-experience, we 
are losing much, by general leakage and disintegration, from lack of organized 
direction. This lack of unity or continuity is especially prominent in the pas- 
sage from one grade or year to another. We need some unifying centers or 
principles which will aid us in selecting and accumulating the, year to year, 
essential educational experiences of students. We have failed in our efforts 
to have students conform to a system. I take it that our next move is in 
organizing and developing a system which will conform to the normal, natural 
work of students. This system must find its basis in the broader generaliza- 


ns of modern science and sociology, the heynote of which is unity. 


The details and stages of progress in field work need more consideration 
than has yet been given them. They must yield largely to the nature of the 
environment and the individuality of teacher and students. The stages may 
be enumerated as — 

1. Live prunary, when pupils visit various areas and become acquainted 
with their content of minerals, plants, animals, satisfying their instinct of 
curiosity, developing sense alertness and acuteness, accumulating an acquaint- 
ance, and love for outdoors and what it offers, and receiving the mental 
and physical benefits insured by these experiences. They return to the 
schoo! accompanied by materials to be used in the schoolroom for furthering 
their observations and experiences, and to aid in the development of adequate 
skill and efficiency in various forms of expression. 

2. This work grading to more specialized work in observation, experi- 
ment, and investigation as to the nature of forces, conditions of control, 


properties of various materials, animal and plant habits, morphology and 
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physiology, change of environment and adaptation, culminating 1n an intelli- 
gent appreciation of the fundamental principles of progressive change and 
readjustment in environment. 

3. Period of specialized investigation or research. The results, in terms 
of human knowledge and skill, should be the ability to approach intelligently 
the problems, pure science and economic, relating to any environment, and the 
skill to command and use such facilities, as the times offer, to aid in their 
true solution. It is constant return to old materials with new problems and 
interests requiring more extended and minute investigation — the work aiways 
continuous. 


THE CHICAGO AREA. 
The five type-regions enumerated and evidence, past or present, of 
the surface-molding forces —wave action, running water, wind, glaciation, 
diastrophism (all except vulcanism)—are easily accessible in the Chicago 


area. The opportunities offered by this region for wide range in field work 
are exceptional. 


GENERAL OUTLINE FOR A STUDY OF SOME OF THE TYPES OF THIS 
AREA. 
SHORE TOPOGRAPHY — EROSION TYPE. 
(Glencoe-Lakeside region — Highwood Quadrangle.) 
This region affords excellent opportunities for the study of a shore bluff: 
1. Distinguishing features indicating the genesis of the bluff. Face of bluff 
recently exposed or old. 


to 


Conditions determining the influence of waves as an erosion force. 
Details of the method by which waves develop a bluff. Limit of height. 


Conditions determining slope, rate of erosion. 
4. What disposal is made of the products of bluff erosion? Trace, through 


successive stages, coarse materials, fine materials. 


on 


Compare the mineral contents of the bluff with the mineral content of the 
strand. 
6. Account for the presence of the bluff materials in the area. 
7. How does erosion influence vegetation? How does vegetation influence 
erosion? 
8. List the plant life occupying (a) the strand, (b) the blur face, (c) the 
top. 
g. Enumerate the conditions of each region favorable to plant life: 
unfavorable. 
a) What societies predominate ? 
b) Examine the physical conditions of the soil. 
c) Do the physical conditions of the soil of the strand or bluff 


influence plant rooting? 
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d) Enumerate plant habits and structures which may be considered 
adaptations to environment.’ 
10. Enumerate animal life common to the strand and bluff. What type of 
animals are attracted to a bluff region? 
ir, Along an erosion coast, what region is destructive to life; what region 
favorable to the expansion of life? 


SHORE TOPOGRAPHY — BUILDING TYPE. 


(Seventy-ninth Street, Edgemoor and east —Toleston Quadrangle.) 
1. Evidence that this is a building coast. 


a) Are there any evidences of shore erosion? In a region where there is 
evidence of erosion and deposition, how is the type of coast to be 
determined ? 

2. Conditions determining the deposition of wave materials. 
au) Mineral content of this strand material. 

b) Possible source of this material; evidence. 


c) Detail study of waves and deposition. 


"The plants of this region may be grouped into the three societies: Hydro- 
phytes, Mesophytes, Xerophytes (see CouLter, Plant Relations, p. 170). 

REFERENCES: Gilbert, Fifth Annual Report, U. S. Geological Survey ; 
Davis, Physical Geography ; Chamberlin and Salisbury, Geology, Vol I, pp. 323-61. 
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Transportation of strand materials, direction of movement, effect of trans- 

portation on materials. 

Land forms resulting from wave deposition. 

Kirst plants to oceupy this newly formed land. 

a) Conditions favorable to plant life. 

b) Conditions unfavorable to plant life. 

c) Succession of plants to complete covering of vegetation. 

d) Habits and structures that you consider adaptations favorable to 
environment. What plant societies predominate? 

Animal life characteristic of the area. 

a) Conditions attracting animal life to the area. 


to 


b) Habit and structural adaptations of animals to this type of environment. 


Along a building coast, what section of the region is destructive to life, 
what section favorable to the expansion of life? 
REFERENCES: See under erosion type. 
WIND-MOLDED TOPOGRAPHY — SAND DUNES. 
(Millers-Dune Park region — Toleston Quadrangle.) 
Physiognomy of a dune topography. 
a) List the characteristics of a wind-molded topography: (1) which 
constructive; (2) which destructive? 
Relation of wind direction and force to dune movement, contour, elevations, 


and depressions. 
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a) How does the sand move? 

b) Angles of slopes and their signiticance. 

Relation of present dunes to previous landscape and topography. 

a) Mass movement of dunes, evidence of; how? 

Plant life as related to dune area. 

a) Variety of plants growing on the dunes. 

b) First plants growing on the dunes. Ways in which plants gain posses- 
sion of dunes. History of development of plants on a dune area. 

¢) Characteristics of these dune plants. 

d) Plant forms —1ooting, rate of growth, stem growths. 

¢) Dominant society of the area. 

f) Plant habits and structures which may be considered adaptations to the 
area. Conditions favorable and unfavorable to plant life. 

Animal life living within the area — list. 

a) Conditions attracting it to the area. 

bh) How it maintains itself in the area. 

REFERENCES: Cornish, * Formation of Sand Dunes,” Geological Journal, 

rch, 1897, p. 278: May and June, 1898, pp. 528 and 628; Chamberlin aud 

isbury, Geology, Vol. I, pp. 23-35; Cowles, Ecological Relations of the 


legetation on the Sand Dunes of Lake Michigan; Geological Survey of Indiana, 


1897, pp. 40-100. 
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RAVINE TOPOGRAPHY. 

(North Chicago. For type of topography see Highwood Quadrangle.) 

A detailed study beginning at the head of the ravine: 

Nore.— Consider the genesis of this topography ; evidence that it is the result 

stream erosion; how a ravine grows in length, depth, and width; conditions 
the starting of a ravine; stream permanent or intermittent, conditions con- 
lling; disposition of eroded materials. 

Ficad of Pettibone Creek.— (This area is chosen on account of a few 

special features. The ravines of Lakeside, Glencoe, and Ravinia are 

equally instructive.) 

1. Detailed topography of the area above the head of the ravine. 
a) The dominant plants of this border area; their soil and moisture 

condition —at time of observation, at beginning of growing sea- 
son. What visible influence has variation in moisture conditions 
upon the plants of this area? 

2. Forms of animal life common to this border area; those actually 
seen; those not seen, but their presence indicated by tracks, burrows, 
or nests. The special features — food, water, homes, hiding places — 
attracting the various animals to the area. Do these animals spend 
the entire year in this area? The food of these animals; their method 
of locating and prehending it. Is their food available during the entire 


year? 
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Il. Area between ravine head und interinittent spring area. 

I. Observe the exact changes that occur in the back area as the head of 
the ravine advances inland; in topography; in plant species; in 
luxuriance of plant- growth; in evenness of distribution in the area. 
What factors, influencing plant growth, are modified by this change 
from a level to a ravine topography? Are the conditions more favor- 
able to plants in one part of the ravine than in another? Consider 
direction of slope, steepness, base, and top. 

2. Has the change to a ravine topography been favorable to any ani- 
mals not found in the border area? Has it been unfavorable to any 
animals of the border area? 

Ill. Spring to permanent streain — Conditions for permanent stream. 

1. Most noticeable influence of springs on topography, plant life, animal 
life. Plants found in this area and not common to any of the previous 
areas. Plants of this area common to former areas. What change 
in conditions has favored new plants? Do the conditions in any part 
of this area exclude plants found in the areas above this point? What 
influence has alternate flooding and drying upon the plant and animal 
life? Are any of the plants confined to a particular aspect of the area; 
around head of spring, in marsh below the spring, base of slope, top 
of slope? 

2. Animal life found in the spring; forms living on the water surface or 
swimming through the water; those living on the bottom. Animals 
living in the marsh below the spring; those confined to the water; 
those alternating in and out of water; those reaching water by bur- 
rowing. The method of locomotion of these various animals; their 
probable way of entrance to the area; the nature of their food. 
(Secure living specimens for aquaria and cage study.) 

IV. Permanent stream area. 

1. Consider the various ways in which the stream has developed its 
topography; the plant life associated with each topographic feature 
at different stages of development. 

a) Bare bluffs, caused by land slides on account of basal erosion; 
plants first gaining foothold on this bared area; plants that suc- 
ceed each other until the area reaches its highest stage of plant 
development. What changes in, growth conditions occur at each 
progressive stage? Observe the use made of these bluffs by animal 
life. 

b) Deposition of sediment forming a mixed clay, sand, and gravel 
flood plain; plants gaining a foothoid on this area; succeeding 
plants, until the area reaches its highest stage of plant development. 


Compare with plant development of bluff. What factors of growth 


most influence the plants of the flood-plain area? Are these allu- 
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vial deposits used as feeding grounds, nesting places, or resting 
places by animals? 
Lagoon from a deserted stream bed or cut-off: Plants first entering 


this area; compare with plants along the flowing stream; succes- 
sion of plants in the dying out of the lagoon. Probable way in 
which these new plants find their way into the area? Animal life 
common to the lagoons; compare with permanent stream life; with 
the spring life. In what respects do conditions for living differ? 
Do the animals show any corresponding variation in habit or struc- 
ture? Consider iniluence of current; gravelly or muck bottom; 


stagnant water; enemies. 


Stream mouth and lower flood plain arca.—(Stream bed cut to lake level; 


current stagnant one-fourth mile inland; wide flood plain.) 

Plants in the stream not found in the upper areas: floating, or rooted 
on the stream bottom. Compare the plants found on this level fiood plain 
with the plants of the level area at the ravine head. In what respects do 
growth conditions differ? Be on the alert for indications of animals; 


look for tracks in the soft banks along the stream; explore the thickets 


for birds. Are the conditions more favorable to animals here than in the 

upper valley? 

ReFERENCES: Salisbury and Alden, Geography of Chicago and Environs; 
Cowels, The Plant Societies of Chicago and Vicinity; Jordan, Animal Life; Fur- 


neaux, Life :n Ponds and Streams; Gaye, 


and 


6. 


The Great World Farm. Chamberlin 
Salisbury, Geology, Vol. I, pp. 53-200. 


LAGOON-MARSH TOPOGRAPHY. 

venth Street cnd Jackson Park; various regions in south of the Chicago 

area — Chicago and Calumet Quadrangles.) 
Various names by which this type of physiography is known. 
Conditions essential to its existence. 
a) Topographic conditions. 
b) Moisture conditions. 
Ways in which the essential topographic conditions may originate. 
Probable genesis of the particular swamp visited. Has its area varied 
since its origin? Evidence. 
Mineral and soil content. (Examine soil by driving gas or bicycle tubing 
to various depths and withdrawing the soil.) 
Plant life of the swamp and its zonal distribution. 
a) Zone of plants nearest the water center. 
b) Zone of plants rooted within the permanent-water margin. 
c) Zone of plants along the fluctuating water margin. 
d) Plants beyond the water margin. 
Plant habits and structures which may be considered adaptations to the 
conditions of each zone — aquatic, amphibian, terrestrial. 
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8. Relic vegetation. 
g. Animal life common to the area. 
a) Its zonal distribution — aquatic, amphibians, terrestrial. 
b) Habits and structures as adaptations to this type of area. 
10. Lopographic life-history of this type area. 
a) Original appearance of the area at its genesis. 
b) First changes to occur. 


¢) Possible first plants to appear in the water area, the margin area, the 
terrestrial border. Continued succession of plants and their influence 
on the swamp. 
d) Possible first lite to appear in the area, its adaptation and succession, 
and its influence on the area. 
11. Economic aspect of swamps. 


REFERENCES: Furneaux, Life in Ponds and Streams; Needham, Aquatic 


Insects of the Adirondacks; Baker, The Mollusca of the Chicago Area; Needham 
and Hart, The Dragonflies of Illinois; Céwles, Plant Societies of Chicago: 
Coulter, Plant Relations; Elliott, North American Shore Birds; Geological Survey 
of the State of Indiana, 1899. 
Tra B. Meyers. 
Phe UNiversiry cF CHicaco 


College of Education. 
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PHYSICS IN THE ELEMENTARY SCHOOL. 

[-XPERIMENTATION in physics in the elementary school has a 
different meaning from experimentation in physics in the high 
school. This is especially true where the experiments in the high- 
school course consist of following a series of minute directions 
and taking careful note of what happens, either to verify a previ- 
ously stated law, or with the more vague purpose of being able 
to generalize the observations into a law. One may well wonder 
why some books are called “manuals of experimental physics,” 
when not a single chance is given the student to experiment, but 
only carefully to follow directions and the chain of reasoning 
indicated by the author. Perhaps it is with this kind of physica! 
experimentation in mind that some teachers of physics in the high 
school express doubt as to the value of physical experiments in 
the elementary school. 

But the child will experiment. In his play the boy of six tries 
this and that, in imitation of what he has seen done by his elders. 
He does not distinguish means from end, or process from result. 
As he grows older, he is no longer satisfied with the crudity of his 
playthings, and begins to plan improvements. He notices the 
ways of doing things, judges their advantages and disadvantages. 
He notices more and more of process, and acquires the ability 
to use his past experience in working toward some end; he is able 
to solve his problem more directly. 

In the younger grades, the physics work is a part of the 
cooking and the textile work, the shop-work, and even the history. 
The children do not generalize much. Their aims are immediate, 
and of a purely social nature. They may experiment to find the 
best way of sailing a toy boat, which they have made while study- 
ing the early explorers; or they may try to find a better way of 
cooking some vegetable, and may suggest a way which they have 
seen others use. Or, in the smelting of metals, the class may learn 
something of the temperatures at which the metals melt; but this 
is only incidental: the work in which they are engaged is the 
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making of pewter dishes. This work has little of the purely intel- 
lectual; the interest is not in the process, but in the doing. 

As the children get into the fifth and sixth grades, there is less 
of the social interest in the experimental work. They begin con- 
sciously to see what will happen, but not to see why it happens. 
Their problems are still concrete, and have to do with things, not 
ideas and laws. But this last stage is not fully reached before the 
child has entered the high school, or at least before he is in the 
eighth grade. 

It may be well to suggest some ways in which the different 
school activities require the aid of physics. Many schools now 
have gardens, or encourage the children to have home gardens. 
Before any seeds are planted, the ground must be prepared. Seeds 
must not be planted before the frost has left the ground, or the 
seeds will themselves freeze, and the expanding water will rupture 
the tissues and the seeds be killed. The frozen earth softens 
slowly, because soil is a poor conductor of heat. The temperature 
of the soil at different depths, its constitution, its texture, and the 
amount of water in it, will help to determine the success or failure 
of the plant. Some plants must be started in a hotbed, where the 
temperature on a sunny day is higher than in the open air. The 
problem is raised: How does the water get from the ground- 
water level to the roots of the plants? And how does the water 
get from the roots to the leaves of a plant?) How and when 
ought the garden to be watered? The reasons for stirring the 
soil or not stirring it under different conditions must be under- 
stood, and may be worked out experimentally. 

The work in cooking requires the frequent help ot physical 
laws, which in their immediate bearing may be worked out by 
experiment. The problem of how best to apply heat to the food 
suggests the ways in which heat is transmitted, and the effect of 
heat on different foods. The problem of soluticn is introduced in 
many ways. The expansion of the bubbles of gas in bread or 
cake when baking brings up problems requiring experiment. The 
making of ice cream requires some knowledge of freezing mix- 
tures and of the latent heat of water. The use of physical facts 
in the garden and kitchen is not the result of an effort to correlate 
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cooking and physics, or gardening and physics, but the reiation is 
natural and free. Physical laws and principles are used to explain 
and simplify the other work; they are not dragged in just because 
it is desirable to know them. 

The geography classes are constantly experimenting. The 
problems of the constitution and the activities of the earth are 
chietly physical. The percolating waters dissolving minerals and 
precipitating them; the streams making their channels and carry- 
ing their loads to the sea; the atmospheric currents; the different 
conditions and states of water in the atmosphere, springs, glaciers, 
volcanoes —all these require experimentation for their appre- 
ciation by children. If there were space, it might be shown how 


‘ 


physics enters into the work of the “manual-training”’ classes, 
or of the clay-modeling and textiles classes. There is always a 
danger in this kind of work that the problems will not be well 
enough organized, and that the interest which the child has in 
simple doing will lead the thought away from the problem. There 
is a further danger that the problems will not be the children’s 
own, but the teachers’. 

But physics deserves more of a place in the curriculum of the 
elementary school than to be the tool of the other subjects. It has 
a legitimate place in the course of science in the school, especially 
in the older grades, along with botany or physiology. In the 
seventh and eighth grades the children begin to think abstractly. 
The interests begin to shift from things and movements and 
immediate results to principles, laws, and generalizations. The 
child begins to think of the meaniug of phenomena, not so much 
of the phenomena themselves. Physics adapts itself admirably to 
these conditions. Yet as the child 1s only entering on the new 
iines of thought, a good deal of the construction work must be 
retained, in order that the thinking may be consecutive and 
logical. 

‘the teaching of a course of experimental physics in the 
seventh or eighth grade offers also an opportunity of bringing 
together the physical facts which have been learned in the lower 
grades. They are brought together from a new point of view, 
so that they are not thought repetitions by the children. For 
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example, two or three months may be spent on a study of the 
principles of elementary machines, starting with the simple lever, 
and working up to the more complex combinations. The prin- 
ciples of the lever, the wheel and axle, the pulley and the inclined 
plane, may ali be familiar, but the child has never consciously for- 
mulated the laws or principles, and fresh experimentation is 
necessary. This reason for experimenting is a distinct gain on 
that of former years, when the process or the immediate end con- 
stituted the problem. - An excellent way to apply the laws formu- 
lated is to construct a piece of apparatus which combines many 
of the principles of machines, such as a clock, or one of the 
numerous mechanical toys ~ 

It may be wise to take up a problem with many new factors, 
such as that of light. The fact that many of the children are inter- 
ested in photography offers an introduction to the subject, and 
suggests a way of attack and a point of view. The knowledge 
gained of the nature of light, the laws of reflection and refraction, 
the uses of lenses of different kinds and of different focal dis- 
tances for different purposes, may be summarized by the use of 
cameras by the class, or even by the construction of simple pinhole 
cameras. 

Classes are always interested in the study of electricity. It is 
usually found that the children are familiar with the fundamental 
facts about electricity, and a review of these suggests problems 
to the class. The question of what is going on in the electric 
cell requires experimentation to ‘answer, and experimentation 
consciously planned toward a rather remote end, where the con- 
ditions must be varied or simplified to bring out the answer. A 
search for a theory of electro-magnetization requires repeated 
trials or experiments before theories are found to match with 
facts. The problem of the chemical effects of the electric current 
requires experiments which bring out the principles of electro- 
plating and the storage battery. Toward the end of the course, 
the class takes delight in constructing pieces of apparatus which 
apply the laws of electrical action already learned. It is entirely 
practicable for all the members of the class to construct, or at 
least put together, apparatus which has some real value. It is 
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possible for classes to make storage batteries, dry ceils, electric 
stoves, electro-magnets, induction coils, to assemble the parts of 
motors, and the parts of electric bells, besides making elaborate 
carbon-zine batteries. The value of this construction work lies 
in the spirit of investigation which the child acquires in attacking 
his own problems, rather than in the manual skill attained. 
Harry O. GILLer. 


Tue UNIVERSITY OF CHICAGO 
School of Education. 


SOME USES OF CHEMISTRY IN THE COOKING 
WORK. 

Oxr of the interesting features of the science work related to 
the cooking is the chemical experiments worked out by the children 
in answer to the problems which arise. The behavior of tood- 
stuffs under the various conditions incident to cooking suggests 
many questions to the voung experimenters. 

A class of young children, cooking vegetables, made a system- 
atic study of their composition and of the chemical properties of 
their chief constituents, after which they classified the varieties 
studied into starchy vegetables and vegetables without starch. 

Through experimentation the children learned the iodine test 
for starch; its thickening property and change into sugar (dex- 
trine) through the application of heat; the test for, and the uses 
of, dextrine; and that starch requires a high temperature in the 
presence of moisture for cooking. Sweet-juiced vegetables con- 
tain sugar, and therefore it is desirable to serve the juices. These 
and similar facts were the bases upon which the general rules for 
cooking were worked out. 


. 


This class was given “cream of celery soup” to cook for the 
class luncheon. The celery was stewed and strained, and the 
juice used in the soup. The children inquired why the juice was 
used instead of the stalks. After discussing the matter. it was 
decided to find out what is in the juice which gives the “celery 
taste’ to the soup. The children worked out their method of 
experimentation and set up their apparatus. Having previously 
made a study of tap water, the class now decided to use distilled 
water for the experiment, since they wished to find what the celery 
gave to the water. The celery was stewed in distilled water, fil- 
tered, the filtrate evaporated and the salt found. 

Another class of children, making a study of dairy products, 
found, through experimentation, the chief constituents of milk: 
fat. sugar, casein, and water. They worked out the action of 
acid and rennet upon milk, and applied their knowledge in prepar- 
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ing junket, and cottage cheese for luncheon, and, later, in making 
whole-milk cheese.” 

A class working with the flour mixtures in cooking made a 
study of the composition of the flour and the properties of its chief 
constituents. This was followed by a study of the formation and 
expansion of gases and the application in baking. The children 
made a study of acids as found in the foods, and learned to use 
the litmus paper to test for acids. In like manner they made a 
study of the alkalis. In using the litmus paper to test, and color- 
ing it back in the opposite solution, the formation of bubbles was 
noticed. This led to further experimentation and the discovery of 
the formation of a gas. The flame and lime-water tests were 
made, other methods of formation discovered, and the properties 
of the gas studied. The children learned the use of baking 
powder in their flour mixtures, and the proper use of soda in 
baking. 

Through this experimental work the children learned to look 
for the leavening agent in their cooking. They experimented 
with the yeast plant and found the gas which they used in bread- 
making. 

Classes in the high school which have not studied chemistry 
and physics get the rudiments of these sciences through the 
problems which arise in their cooking lessons. Some of the high- 
school classes made baking powder, and used it in making biscuit 
and cake. Students, who have had physics and chemistry, con- 
sciously apply the principles in their cooking, and a knowledge of 
zoology and bacteriology also is gained. 

ALICE FEULING. 

Tie University or Cuicaco 


School of Education. 


WHAT ATE THE MULLEIN? 

lv was to mea strange thing to see the odious mullein preyed 
upon by some herbiverous creature. [rom my earliest childhood 
| had thought the mullein the most useless of weeds, obnoxious to 
all creatures because of its odor, and useful only to young misses 
to “try their fortunes” by breaking its stalk. I never knew cattle, 
sheep, or any other animal to take a mouthful of it even by mis- 
take. So when it appeared on the field with many of its leaves 


eaten away along the outer portion, or cut off smoothly and lying 
beside the plant, and with sometimes half the bud eaten away, 
curiosity to know what did it caused the following investigation. 

At this season of the year (fall) the mullein grows in the 
form of a dense rosette (see Fig. 1, a), and may be found of nearly 
any size ranging from four inches to almost two feet in diameter. 
This plant was not found on moist areas. The field that we 
studied contained a few mullein in the southeast corner only. This 
was the highest and driest of the entire field. It seems strange 
that a plant as bulky as the mullein, and apparently needing a 
ereat deal of water, should confine itself to such dry ground. 
Fig. 1, a, shows not only the rosette arrangement of leaves, but also 
how these are packed one upon the other, four, eight, and even 
twelve deep. The edges of the leaves, except in the outermost ones, 
are turned toward the sun, thus preventing by arrangement rapid 
evaporation. The leaf has also another contrivance to prevent its 
drying. The leaf, itself thick, is covered with something like fine 
wool, which giyes it a whitish appearance. This makes the pack- 
ing of the rosette snug, really suggesting warmth. A portion of 
this, placed under the microscope, resembled a dense, tangled 
forest. The surface of the leaf forms the ground, and the woolly 
covering the thicket. The fibers or threads were so matted 
together that it was hard to separate a single portion, or to exam- 
ine it minutely. It appeared, upon closer examination, as pictured 
in Fig. 1, b. A single stalk divided into three parts, each of these 
again into three, then each of these again and again. The usual 
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number of divisions into threes was five. .\s these stalks were 
close together, they gave to the leaf a large surface area for dew 
deposit at night. very morning the entire forest would be found 
flooded with water, and overflowing in great beads of dew. 
Because of the leat arrangement, it required hours for the sun to 
dry this out. That, then, is a second contrivance to conserve 
moisture. Under the microscope these threads appeared but the 
expansion of the epidermis filled with sap. 

lXvery morning for more than a week | examined the mullein, 
and again in the late afternoon, but no sign of life could be 
found, except a little green beetle so nearly its color that it could 
scarcely be seen. The week was a very cool one. The conclusion 
was that, if the animals were still there, they fed either at midday 
or after nightfall. 

Saturday was a warm, clear day, and, going out at high noon 
with the glass, | soon discovered three kinds of depredations. 
illustrated by Fig. 1, c and d. Inc is shown a leaf eaten away 
or cut off at the apex, also with a portion eaten out of one 
side. Many of these cuts were fresh, so that it was evident that 
the animal lurked still somewhere about the field. In ¢ is repre- 
sented a leaf punctured in several places. The conclusion was 
that they had been made some time before, and the animal had 
disappeared, or that they were now being made in the younger 
leaves to increase in size with the growing leaf. In d is shown the 
third kind. This is a young leaf showing various roads cut 
through its woolly thicket, and the wool rolled up in balls at its 
base. ‘Lhis injury was surely done by an entirely different animal 
that cared not for the fiber, but only for the juice. 

In the warm bright sunshine there soon was found a mullein 
infested with little green plant lice. These so closely resembled 
the color of the plant that, though they existed in great colonies, it 
was difficult to see them. They were sucking the juices from the 
little fibers, but there were no traces of their responsibility for the 
fibers being cut away. With the discovery of the plant lice came 
also the discovery of ants following them up. Soon, too, with 
these were found lady bugs, one of which showed distinctly that 
she was there for a nice green dinner of fresh aphids. Here, then, 


‘WHAT ATE THE MULLEIN 697 


was a little colony of animals subsisting on the mullein, but none 
of which could be held to answer for the injuries noticed. 


Close examination of the tender leaves with the microscope 
revealed what seemed to be a little vellow grub which had appar- 
ently eaten its way half through the tender leaves and remained 


suspended midway of the aperture. This grub was then respon- 
sible for the punctured leaves. This small hole, made in them 
when so young, had increased as the leaves grew larger, until its 
brown, ragged edges greatly marred the perfectness of the plant. 
So many of these grubs were found in apparently the same posi- 
tion that it awakened suspicion. Closer investigation under the 
compound microscope disclosed them to be eggs, not grubs. 
These had been each placed in a puncture of the leaf and sus- 
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pended midway. It could not be determined whether they were 
attached by a glutinous fluid, or held by pressure of the leaf on its 
sides. They did not fail out at the removal ot the leaf from its 
stem, and their delicacy of balance gave them the appearance of 
being alive. These eggs consisted of a clear liquid covered with a 
yellowish, honey-combed shell. (See Fig. 2, c.) 

Farther in the bud the leaves were covered with small black 
specks which looked like little black “oat mites.” To the naked 
eye these appeared as particles of soot changed by every breath of 
air. They were wriggling and making their way through the 
forests of niber, cutting it off and rolling it up before them as they 
advanced. This explained the roadways through the forests and 
the little balls of woolly fiber at the leaf stems. Clearly they had 
not cut this to feed on. Perhaps they wished to drink the juice 
which owed from the cut tubes. This, however, could be only 
partially true, for the rapidity with which they cut the fibrous 
tubes and the free flow of sap furnished them a stream to swim in 
rather than a mere liquid drink. 

The eggs and mites were both far in the interior of the bud, 
where harm could not easily come to them. Once when a bud was 
carefully opened a small brown bug was seen hurrying away 
between the leaves toward the ground. It disappeared so quickly 
that it reached the earth without being caught. Then it was 
almost impossible to see it, because its color was almost that of 
the dark-brown earth in which the mullein grew. That was a 
signal for greater care in opening the buds. Soon many of these 
bugs were discovered either on the edge of the leaf or down in the 
bud on the leaf’s upper surface (see Fig. 2, a). 

These bugs were furnished with suctorial mouths about half 
the length of their bodies. They also doubtless lived on the juices 
of the mullein, though they did not cut roads through it. Along 
the edge of the leaves where they were found the fiber was freshly 
cut away. Some of these bugs were furnished with an apparatus 
in the abdomen for puncturing the leaves to deposit their eggs. 
The eggs found, might be the eggs of this bug, but why were the 
mites with them? The characteristic mark of the mites was a 
white streak down the back, which at times fairly glistened. 
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When placed under the compound microscope, they appeared as in 
Fig. 2, b. Surprisingly enough, they were the larve of the bug 
found, and had doubtless hatched from those suspended eggs. 
Like the bugs, these larvee had a pair of antentiz on the front of 
the head, and the body divided into three distinct segments. To 
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the middle segment were attached three pairs of legs, each fur- 
mished with a pair of large, flat disks instead of feet. The white 
streak down the back was the undeyeloped wings, fringed so as to 
act as swimmerets, or gills, perhaps both. The purpose could not 
be exactly determined. The wings were fastened together about 
a third of the way down the abdomen, and the other two-thirds 
of the way they were free and in continual motion. This shows 
why they glistened at times. This helps to explain also why they 
cut away the juice-filled fibers so rapidly, and why they acted so 
strangely when out of their regular pathways. 
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Here was a second colony. Its members were evidently to 
blame tor the punctures and roadways: but what had cut those 
large leaves ? 

Down among the larger stems near the staik, and on the 
ground about the root of the plant, many dead crickets and grass- 
hoppers had been found. It seemed plausible that during the cold 
nights of the past week they had.crawled into the soft muliein for 
protection, and had either frozen or been eaten by the same ani- 
mal that had eaten the mullein: for many of them were but 
empty shells. Ona freshly cut mullein careful search was made, 
but nothing was found except a live grasshopper stowed away in 
the warmth of the leaves for the night, as it was now growing late 
and cool. .\il the freshly cut plants were searched, but still noth- 
ing was found except either live or dead crickets and grasshoppers. 
Imagine my surprise to see a live grasshopper, sitting cosily among 
the leaves, munching away at a supper of mullein. his, then, 
was the marauder I had so long searched for and had least sus- 
pected. Probably driven by the death of other vegetation of 
which he is fond, he had begun to feed on this loathsome mullein, 
and to take shelter under its warm leaves at night, where he died 
either of cold or of a ripe old age. 

This was the third group. 

Several other insects were discovered, but between these and 
the mullein nothing but an accidental relationship could be 
discovered. There were some little gray moths, such as one 
usually finds upon dying vegetation at this season. There were 
in meny instances flies; these were accompanied, with one excep- 
tion, by spiders hiding among the lower leaves. In some cases the 
spider had a web almost completed. .\ few gray coleopterze were 
found among the leaves. 

The bug discovered in the second group, after examination of 
the wing (lig. 2, d), was classed with the family Capsidze, order 
Hemiptera. This is a large family, popularly known as leaf-bugs. 
No description of this particular species could be found. 


Mary M. STEAGALL. 


Tut University oF CHICAGO 
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DRAWING AND PAINTING IN CONNECTION WITH 
NATURE-STUDY. 

IN regard to this, we come abruptly upon the necessity of the 
art materials being at hand. Pencils, paper, paints, brushes, and 
a can for water should be kept in the desk, to be used by the child 
at the moment he is ready to make his drawn or painted record in 
nature-study. It is of the greatest importance that the child 
should not be in awe of these materials, brut regard their presence 
as he would that of pen and ink. 

He should make his pictorial record in the same free way 
in which he makes his written record. There should be no loss of 
interest through postponing the drawing until a special teacher 
comes to direct it. While guidance is desirabie, there should be 
no waiting, as if it were impossible for the pupil to do it without 
direction. 

Through the drawing or painting there is produced the visible 
token of the child’s attention and observation. Facts of color, 
shape, and proportion which the child could not manage in a 
written or oral description are thus grouped in this universal 
language. In the constructive work there is no delay in the work 
of the individual because others in the class are not at the same 
point, and it seems unwise to have any delay in the child’s making 
of the painted record because others are still engaged in observ- 

or writing upon, the subject. 
‘The importance of the habit of making these pictorial records 


ing, 
can hardly be overemphasized. Drawing and painting should be 
taken as a matter of course; and written records of nature-study 
should be regarded as incomplete without the drawings and 
paintings to accompany them. 

The ideal succession would seem to be, first, observation of 
the object, then a memory-drawing of it. A comparison of the 
drawing with the object will reveal where the observation was 
defective. A new drawing, this time from the object, should be 
succeeded by another memory-drawing. At this time the scientist 
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is needed to examine the drawings to see that the scientific point 
has been made. It would be well then to show a drawing of the 
subject by the art teacher. The children would by this time be 
able to look intelligently at such a picture, having studied the 
points which the picture contains, and would form ideals for 
future work. 

Learning to draw equals learning to see. .\ drawing is a con- 
clusive proot of the extent of the pupil's power of, seeing. As the 
child learns to see, it is for the trained minds, guiding him, to 
give him those things to see which will be of value to him. 
Nature-study is rich in this subject-matter for seeing, drawing, 
and painting. It is not to the world of still-life or changeless 
casts that the child is turned. Nature-study invites him to the 
drama of bud and leaf. The child’s drawings, in series giving 
the effects of the workings of physical and chemical principles, 
show that there has been revealed to him the movement and 
change taking place beneath nature’s apparent calm. In gazing 
at nature he has some knowledge of what has been and what is to 
come. While it cannot be expected that the field covered be 
extensive, the study opens the eves, and becomes the foundation 
for a habit of observing nature, truly a source of noble enjoyment. 

l'requent paintings of the landscape — showing its changing 
appearance owing to time and season — enable the child to realize 
what is going on in a general way, at the time that he is studying 
a particular detail. In the case of the city child especially, how 
charming, through drawing and painting, to strengthen his 
impressions of some beauty of nature. Otherwise the advertise- 
gigantic cooks and Quaker gentlemen 


ments of the great city 
—might reign in his mind in majesty, as the unvarying con- 
comitant. The city child’s impressions—of trees in the side- 
walk like lamp-posts, and of flowers having their habitation in the 
florist’s ice box, and of the glorious sunset going on behind the 
next row of apartment houses—are far removed from the more 
fortunate impressions of the poet and artist. The very babies 
cin draw trolley cars on the blackboard. 

One phase of the utilitarian value of drawing and_ painting 
in) connection with nature-study is the importance of thus gather- 
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ing knowledge of forms and color combinations which can become 
later the motifs for creative work in textiles, furniture, decora- 
ticn, and architecture. This is the point at which the work turns 
from a scientific into an zesthetic problem. The child will now 
have to consider the limitat.ons of material as affecting design. 
Consequently he will find that he must change his method of 
drawing from the realistic or the diagrammatic to one in which, 
through calling into play his selective activity, he is essentially 
personal and artistic. 

We cannot fail to recognize in drawing and painting in con- 
nection with nature-study its value as an instrument in science, as 
a training toward appreciation of literature, as a basis for expres- 
sion in creative literary work, as a necessary possession for those 
who would create in the fine and applied arts. 

One of the interesting results of the combined studies upon 


this subject on the part of the psychologists, those guiding nature- 
study, and the artists, is that the methods taken up are remark- 
ably eastern. With the exception of the lectures upon anatomy, 
knowledge of the surface appearances has been deemed suttficient 
in the usual art-training in our country. Fourteen years ago, 
Theodore Wores and John La Farge told us of the methods of 
drawing and painting in Japan. Theodore Wores speaks of their 
writing being in itself an art education. In our case, the drawing 
and then memorizing of the written aiphabet is, owing to the 
small number of characters, a slight drill compared with the writ- 
ing of the Japanese. Weeping in mind their custom of memoriz- 
ing these characters, it seems in their case a natural step to the 
Japanese theory that “a painter should spend a great deal of time 
in observing nature, and when he had thought out his picture per- 
fectly in his mind, and was saturated with the subject, then he 
should seize his brush, and dash off the picture in a few hours or 
minutes.” 

I have been told that the Japanese artist learns how it grows, 
and then makes it grow; that is, he masters the characteristic 
features of a plant, and then draws, repeating and repeating these 
characteristics until the wealth and intricacy of nature seems 


revealed to us by the artist. The nature-study preceding the 
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yainting has freed the artist from the fear of making mistakes, 
and he is therefore more at liberty to thinix of the esthetic effect, 
and produce a work brilliant in technique. Here we have that 
combination of nature-study and memory-drawing which has 
been so strongly urged by educators. 

It seems inevitable that there should be, because of this edu- 
cational problem, a reaction upon the art schools. In order to 
make more effective the art-training in our country, the univer- 
sity and art school should work together for the common good. 
Then the university, sharing with the art school its treasures of 
information, could itself be assisted to present many of its sub- 


jects more effectively. ‘ 
ANNETTE COVINGTON. 


Tue University OF CHICAGO 


College of Education. 
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RELATION OF NATURE-STUDY TO CLAY- 
MODELING. 

Ir has been the subject of some comment that the art work 
done by children of the eighth grade is scarcely iess crude than 
that done by first-grade children. The drawings of the older 
children show less naiveté than those of the younger children, 
but there is very little compensating gain in technical skill. And 
yet the children have industriously and with unabated enthusiasm 
drawn, painted, and modeled through all of the intermediate 
grades. These results have been the more surprising in view of 
the fact that school conditions would seem in some respects to be 
almost ideal for the study of art. 

No better basis could be found for the study of composition 
than that offered in the work now being done in history, litera- 
ture, and dramatic art. and no better opportunity for the close 
study of natural forms than in the field of natural science. Stu- 
dents of design should find a wealth of material in the field and 
under the microscope in the nature-study laboratory. 

Perhaps the most encouraging results of this work in schools 
have been obtained in connection with the nature-study; and in 
this fact may be found a clue to the situation. Much of the draw- 
ing or modeling in the held has necessarily been hastily done. 
This sketehy work is, however, supplemented by a more careful 
study in the laboratory from living specimens brought to the 
school for this purpose. For instance, while studying the swamp, 
frogs and other living creatures found on this area have been kept 
in aquaria and modeled with the idea of making as complete a 
record as possible of the life of this region, and in order, also, 
that a study, at close range. might be made of the structural 
adaptation of these creatures to their environment. If all of this 
material could be utilized by teachers of art, it should be possible 
to dispense entirely with the so-called “ still-life studies ** modeled 
for the purpose strictly of acquiring technical skill. There should 
still-life studies ” which are 


be, in other words, an abundance of 
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vitalized by their connection with other work — which are, in 
fact an actual necessity of the other work. 

An effort is now being made to provide, in the study of the 
human figure also, conditions which will offer a middle course 
between the “life class,” in which the entire class works from a 
model placed by an instructor in some more or less meaningless 


pose, and the * free expression,” which forces the student in the 
representation of the human figure to draw entirely upon the 
meager information which he may have acquired in casual obser- 
vation. These conditions should be possible in the art expression 
required in the study of history and literature. It is usually 
desirable in studying history, for example, that each child of a 
group model at the same time a different phase of the same sub- 
ject. Each child, having his own composition in mind, needs only 
the privilege of posing the model himself, in order that he may. 
in this way, answer the questions that may have occurred to him 
in an effort to express his own thought. The fact that in many 
instances one model must serve an entire group is, of course, a 
distinct advantage, since no student can for a very long period 
work directly from the model. 

Children need constantly to be brought into a closer and more 
sympathetic relation with nature, and it is to the teachers of 
“nature-study ” that we must look for much of the impetus in 
this direction. 

The great sculptor and equally great teacher, M. Rodin, was 
once asked by a group of students for some help in the study of 
composition, “* Ah!" said he, “that I cannot give you. What is 
composition? Take vour sketch-books, stand at the street corner, 
and study the grouping of children at play, of the women who 
gossip on the curb, of the men who gather around the horse that 
has fallen in the street -—that is composition — life!” 

ANTOINETTE B. 


Tue University oF CHICAG9 


College of Education. 
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NATURE-STUDY AND MANUAL TRAINING. 
every child should have an intelligent acquaintance with our 
common woods, that he may recognize them in the interior fur- 
nishings of any building and in ordinary articles of furniture: 
nor should the simple reasons for their beautiful markings be a 
mystery to him. The manual-training room is one place where 
much of this information may be quietly and naturally imparted, 
and as quietly and naturally assimilated, without any forcing of 
the subject on the part of the teacher. 

When the children of the third grade were asked to name all 
the trees they could remember, the result was sixteen varieties, 
and they were much surprised when told that in the United States 
alone five hundred kinds were native. The question easily fol- 
lowed: “How many of these do we use in the manual-training 
room?” and it was found that from eight to ten different woods 
were commonly in use there. Immediately came the suggestion : 
“Let's get a collection of all the kinds of wood we can.” There 
are few children who are not interested in making collections, the 
choice of the objects depending upon age, season, or environment : 
and this proposal met with general favor. The same day a party, 
armed with saws, set out to sample all the varieties growing 
within the radius of a block. Perhaps the locust tree furnished 
the most food for reflection that day. Although a small tree, the 
boy who had selected it as the one he would sample decided to 
climb it in order to saw off a piece. .\ speedy discovery of its 
strong thorns followed, and brought a group of interested 
observers to advise and warn him. After an expedition lasting 
three quarters of an hour, the return was made with specimens of 
oak, elm, cottonwood, willow, pine, locust, maple, and cherry. At 
the suggestion of one child, a leaf of each tree hed been gathered 
together with the specimen of wood. In the schoolroom each 
piece of wood was examined, and its color, texture, and the char- 
acter of its bark were remarked. [ach sample of wood and leaf 
was properly labeled by the child who had brought it, and the 
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collection of woods was begun. Since then the children have 
brought in samples of wood found near their homes, and in time 
the seed of these different trees is to be added. 

\ trip was made to the Field Columbian Museum to see the 
collection of woods there and the manner in which each piece is 
cut in order to show the bark, the annual rings, the grain, the 
medullary rays, and the difference between heartwood and _ sap- 
wood. The age of a tree nearly a century old was determined by 
a count of its annual rings, and that of a giant bamboo by a count 
of its nodes. 

In Sweden the lumber for manual-training work is frequently 
procured by chopping down a tree in the immediate vicinity of 
the school. It is split, seasoned, and, as necessity demands, 
worked down to planks of the desired proportions. If we were 
able to command such an object-lesson, the knowledge of the tree 
in its environment, with its various characteristics and peculiar- 
ities, its likes and dislikes, its neighborliness to some things and 
its unneighborliness to others, all its attributes which make it 
seem almost human, might unconsciously become a part of the 
child's equipment. To some children a plank seems but a plank, 
nothing more, nothing less; proving much the same quality of 
ignorance as is cited in that old story of the child who learned 
to her great surprise that cows gave milk — she * had always sup- 
posed the milkman brought it.” 

In the first grade the Christmas presents were generally made 
from holly, walnut, or bird’s-eve maple. It was interesting to 
note the various remarks as different woods were selected. One 
chose holly and thought she * would use red ribbons, the color of 
the berries.” Another had walnut, and as the pungent odor came 
to him of the freshly sawed wood, he exclaimed delightedly : “It 
smells just like the walnuts!” Another said he “ liked the maple 
wood because sugar came from that tree, but did not care for the 
little spots in the wood,” meaning the curious twist in the fibers, 
which gives to it the name of bird's-eye maple. We talked of the 
relative features of the three trees: the short holly tree, with its 
eray bark and beautiful dark-green, glistening leaves, with the 
bright red berries showing here and there: the large walnut tree, 
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with its great crown of leaves and branches, its black bark, and 
brown rough walnuts; and the maple with its bark and beautiful 
crown of leaves, in size neither so large as the walnut tree nor so 
small as the holly. Colored crayons and paints were used, and 
pictures were made of any tree that had particularly interested 
the children; and later they made pictures of the three trees, 
showing their relative sizes. The holly was a great favorite, per- 
haps because one of the rooms in the building had just been 
decorated with holly, and the memory was fresh: or perhaps 
because of the brightness of the red berries and green leaves. 
While the pictures were crude, they showed the feeling the six- 
year-old child had concerning the tree, its size, and its offerings 
of berries and fruits. In one of the illustrations the small artist 
explained ‘that the maple tree did not have nuts on it, but some 
leaves were darker than others.” 

At the time the large pine-wood sandboxes were being made 
by the children of the third grade, they complained of the number 
of knots and knot-holes in the wood; whereupon one little boy 
made haste to explain that these were caused by branches on the 
tree, some of which had been trimmed off when the tree was 
chopped, and some of which died and dropped off or were blown 
off, as the tree struggled among others for room and light. 

Working “ with the grain” is another fertile text tor a lesson 
in nature-study, capable of various applications. Even the small- 
est pupil understands when told that the tree grows upward, com- 
posed of many small thread-like fibers, held closely together 
within the snugly fitting bark: and that when these fibers are 
rubbed backward, or “against the way they grew,” the result will 
be a roughening of the surface, and that the solution of the dith- 
culty is to plane or stroke in the other direction, “the way it 
grew.” During one of the recent class conversations on the sub- 
ject of the grain of the wood, a fifth-grade boy announced ** that 
he was glad to know at last what was meant by the expression 
‘a cross-grained man’.”” The smallest child is pleased when his 
attention is called to the fact that the fiber growth is in one direc- 
tion, as is the cat’s fur, which is roughened or smoothed by 
rubbing it the wrong way or the right: way. Sometimes the mis- 
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take is made of sandpapering the completed article across, instead 
of with, the grain. When the scratches appear, the reason is 
readily understood if some small boy's head is stroked from the 
crown toward the forehead, smoothing the hair; or across the 
head, from one ear toward the other, roughening it. One boy 
told the class with surprised pleasure that he discovered that 
plaining around a knot in the wood was like smoothing the hair 
around the crown; “smoothing just one way wouldn't do.” 

The pupils very soon become critical and fastidious judges, 
and able to select a beautiful piece of wood, suitable for the end 
in view. 

The older grades may receive more detailed instruction. Pass- 
ing from the simple lessons given the younger children, with 
reference to fibers, annual rings, medullary rays, and the practical 
and poetic significance of heartwood and sapwood, to the more 
scientific lessons pertaining to botany. The tree may be treated 
as a plant, a member of a large community of trees, with habits 
and mannerisms influenced by the circumstances of country, soil, 
and climate. 

By following a tree from the logging-camp to the schoolroom, 
valuable lessons may be gained in botany, geography, the laws of 
mechanics, and political economy. The contribution a tree makes 
toward the necessaries of life is a lesson—its use for building 
purposes, for fuel, paper pulp, textiles, gunpowder, various chemi- 
cals, tan bark, turpentine, resin, nuts, and even sugar. .\ tree is 
also of interest as the home of myriads of living creatures. 

Indeed, all handwork, which of necessity employs materials 
gathered from the earth's resources, is but an exponent of nature- 
study. The fundamental law of nature —creating, and creating 
with some definite purpose —is most clearly demonstrated in the 
manual-training room. 

ANNETTE BUTLER. 
lise UNIverstty OF CHICAGO 


School of Education. 
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THE USE OF TRAVELING MUSEUMS IN THE PUBLIC 
SCHOOLS OF CHICAGO. 

Tire traveling museum has been on trial for two years in the 
Chicago public schools. Under the direction of a voluntary 
organization of school principals, it has proved a very useful aid 
in the teaching of geography, nature-study, and other subjects. 
As a result, the Chicago Board of Education has given it official 
recognition, and has intrusted its further development to the 
(Chicago Normal School. 

At the time of the Columbian [Exposition many Chicago 
teachers obtained valuable museum material for use in their class- 
rooms. They soon recognized, however, that specimens alone do 
not constitute a museum. Pictures must be added, and text inter- 
preting the material exhibit. Where did the specimens come 
from? Under what conditions were they produced or obtained ? 
What is their relation to man’s life and to his work? These and 
many other questions needed to be answered in a simple, direct 
way, if the material was to prove useful in teaching. The inter- 
pretation of a wide range of museum material involved more 
work than the teachers in any one school could undertake; and it 
seemed a useless expenditure of time for each school to advance 
independently and duplicate many parts of the work that need be 
done only once if the results could be shared by all of the schools. 

With these considerations in mind, a movement was started 
by the Chicago Principals’ Association, in 1901, to enable all of 
the Chicago public schools to co-operate in the preparation and 
use of museum material. The originators of this movement 
believed that, under competent direction, a moderate expenditure 
of time and money would result in’developing a valuable series of 
small museum collections illustrating definite topics in the course 
of study: and that these collections could be circulated among 
the schools according to a prearranged schedule that wouid keep 
each museum in constant use throughout the school year. The 
Principals’ Association indorsed this plan and appointed a com- 
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mittee to provide for its realization. In May, 1go1, the com- 
mittee formed an organization, known as the Chicago Bureau of 
Geography, which had for its members about forty of the Chicago 
public schools. The tunds needed were contributed by members 
or obtained from private sources. Fleadquarters were established 
in the building of the Chicago \cademy of Sciences in Lincoln 
Park. .\ considerable amount of material, including specimens, 
pictures, and interpretative text, was gathered together and under 
the direction of practical teachers was grouped in small, mono- 
graphic collections. 

At first the problem of classification appeared to present 
serious difticulties. [Each collection must be complete in itself — 
an independent unit illustrating a definite element in the course 
of study. Duplication of material must be avoided, it possible, 
so that classes might use the collections in a progressive series. 
At the same time the material selected must be typical in character 
and simple enough to be within the comprehension of pupils in 
elementary schools. Geography, history, nature-study, manual 
training, and the domestic arts, all included topics that could be 
illustrated with the aid of museum material. The directors of the 
bureau decided, however, to confine their efforts at first to illus- 
trating topics in geography, and to use as a basis for grouping 
the material the classification of raw products which is used by 
the United States government in its official publications. 

I-xperience soon showed that the success of the plan depended 
very largely on the ease and promptness with which coilections 
could be transported from school to school. Chicago spreads: 
over an area of one hundred and eighty square miles, and nothing 
short of a complete system of free delivery would make it possible 
to use the collections in all parts of the city. So the headquarters 
of the bureau were moved to the supply-rooms of the board of 
education, and permission was obtained to use the supply wagons 
of the board, which visit each school once a week, in delivering 
and returning collections. 

each school which had joined the bureau was asked to pre- 
pare a schedule showing when it desired to receive certain col- 
lections and how long it desired to keep them. The museums 
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were booked in adyance, as nearly as possible in the order indi- 
cated by these schedules, and a copy of the bookings was sent to 
each school, so that the teachers might know when the material 
illustrating a given subject would reach them. In this way it 
became possible for teachers to make systematic use of museum 
material without giving any time to its preparation. For 
example, a silk collection could be obtained when France, China, 
or some other silk-producing country had been reached by geog- 
raphy classes: an iron collection, when the industries of Eng- 
land were under discussion; or a comprehensive body of material 
illustrating the Philippines, when classes were studying our 
island possessions. ‘The workers in the bureau were themselves 
teachers and could test the material in the class-room before 
starting it on a journey among the schools. 

It may be of interest to teachers outside of Chicago to know 
something about the sources from which material was obtained 
for these collections, and the methods of installation which made 
it possible for specimens to be examined by thousands of children 
without being destroyed. Nearly all of the specimens came from 
importers, manufacturers, and dealers who were handling the 
great staples of commerce and were willing to present to Chicago 
teachers the small quantities needed by the bureau. Frequently 
the same firms were able to supply, in addition, advertising 
material containing illustrations that were admirably adapted for 
use in supplementing the specimens. [or example, the \MeCor- 
mick Harvesting Machine Company presented samples of Sisal 
and Manila hemp, and the binder twine made from both fibers: 
and copies of an illustrated twine catalogue and of a book cen- 
~ taining one hundred harvest scenes in all parts of the world. The 
twine catalogue gave a good description of the production of 
Sisal hemp in Mexico and of Manila hemp in the Philippines. 
the transportation of both to Chicago, and each successive step 1 
the transformation of the two fibers into the binder twine. The 
hundred harvest scenes included beautiful views from twenty- 
eight different countries in which wheat, corn, hay, and other 
crops are harvested by hand or by machines. To this nucleus 
the bureau added a fine series of pictures, with explanatory text 
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taken from a pamphlet entitled Some Useful Plants of Me.vrico, 
by J. N. Rose, published by the United States Department of 
Agriculture; together with pictures from several other sources, 
and a leat of the century plant partly combed out so as to show 
how structural fibers are separated irom the fleshy parts ot the 
plants in which they occur. The resulting collection was used in a 
variety of ways by different schools: (1) in teaching the climatic 
conditions, the products, and the native industries of Mexico; 
(2) in teaching about the Philippines; (3) to illustrate methods 
of agriculture in all parts of the world; and (4) to show how a 
great Chicago industry reaches out to the other side of the world 
for raw materials, transforms them into useful manufactured 
products, and then sends them to every farming region in the 
world, 

In a similar manner collections were formed to illustrate 
other great staples of commerce, including the more important 
food products of vegetable origin, food products of animal origin, 
raw materials of vegetable origin, raw materials of animal origin, 
products of the forests and of fisheries, mineral products, and 
products of manufacture. 

Government documents proved to be an almost inexhaustible 
source from which to obtain pictures and text to illustrate and 
interpret the specimens. .\ simple enumeration of the titles of 
the government documents used in these collections would expand 
the present article far beyond the limit which has been set by the 
editor. Such a list would, however, furnish an exceedingly 
valuable clue to one means by which any elementary-school 
teacher can obtain without expense an equipment for the teaching 
of geography that would be of great service, not only in her own 
preparation, but also in the class-room work of her pupils. 

After numerous experiments, the workers in the bureau 
developed a plan of installation that proved to be very  satis- 
factory. Certain standard sizes were adopted for each of the 
installation devices needed; and, as far as possible, only those 
sizes were used in preparing the ten thousand specimens, pictures, 
maps, and printed articles that have thus far been placed in the 
collections. Specimens were put into four-ounce wide-mouthed 
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glass bottles with flat corks: pictures were mounted on gray 
cards, ten by twelve inches in size; magazine articles and clippings 
were placed in strong Manila covers or mounted on perforated 
Manila sheets of uniform size and bound together with brass 
fasteners; additional text was typewritten on white sheets and 
bound in covers made from the Manila sheets; each specimen, 
picture, and article was carefully labelled and assigned a separate 
accession number; and a typewritten catalogue was prepared so 
that teachers might see at a glance what material a collection 
contained as soon as it entered the class-room. Each kind of 
material — specimens, pictures, and articles—was placed in a 
separate box made of heavy pasteboard reintorced at the corners 
with cloth; and these boxes were inclosed in an outside wooden 
box that could be transported from school to school without 
danger of injury to its contents. 

During the year 1902-3 the bureau sent more than eleven 
hundred collections to sixty different schools: and before the 
vear closed applications were received from forty-five of these 
schools for over fifteen hundred collections to be used in 1903-4. 
The demand for the material had increased so rapidly that the 
directors of the bureau were obliged to reject a considerable num- 
ber of new applications for membership, because it was impossible 
for volunteer workers to prepare duplicate collections fast enough. 
\Vhen the present school year opened, the pioneer stage in the 
growth of this work had been completed, and responsibility for 
carrying it further was transferred to the Chicago Normal School. 

RicHARD WATERMAN. 


Rozert EmMetr 


Chicago. 
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THE HOUSEHOLD ARTS IN THE ELEMENTARY 
SCHOOL. 

THE introduction of a new subject into the curriculum must 
necessarily call forth questions as to its desirability, and perhaps 
engender marked opposition from those who believe that the cur- 
riculum is already overcrowded, and that there is a tendency 
toward fads in our school system. In many communities the 
teaching of household arts has not passed that educational stage 
where its introduction into the school seems justifiable. The 
question is not wholly one of the possibilities of subject-matter. 
There is also a doubt, even in the minds of those who believe that 
the liousehold industries should be taught to our boys and girls, 
as to whether the school is the place for such instruction. 
ifousework may be an excellent method for training children in 
responsibility, and yet be entirely out of place in the school cur- 
riculum. Unless it is true that this work contributes distinctly to 
the training of the child, and that it has its full value only when 
taught in connection with other studies, and with groups of chil- 
dren, we can hardly claim room for it in a course of study which 
already has so many contestants for place. That the household arts 
do fulfil these conditions as subjects for study seems to me true. 
In common with manual training and laboratory work in general, 
the household industries are valuable as a means of giving the 
child control of material—power over things. This means 
accuracy, skill in manipulation, muscular control; and, more than 
this, it means the development of a sense of power in the child, 
that will do much toward making him efficient in after-life. 

Nnother important reason for instruction in household arts 
and science is the fact that these often furnish the motive for other 
work of a more formal character, and through this motive vital- 
ize these subjects and add greatly to their value. Number-work 
done because of the need of solving a particular problem in order 
that interesting work may be completed, gains a meaning that it 
rever had before. History and geography not only aid in the 
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right understanding of hand-work, but receive direct contribu- 
tions from it. Many problems in science are suggested by the 
need of an explanation for phenomena observed, or are presented 
for solution in order that some process may be rightly carried on; 
and both textiles and the study of food furnish a large number of 
such problems, and give opportunity for various applications 
wlich make scientific theories and principles a part of the stu- 
dent's working equipment. Not only may a very direct relation 
be maintained between the study of food in its various phases and 
the observation of seasonal changes, of the growth of plants, and 
of their relation to animal life, that constitutes much of the 
material of nature-study; but this relation is so real, so natural, 
and so mutually helpful that it is difficult to understand why it is 
so often neglected. 

These advantages the household arts share with several other 
subjects, but one is pre-eminently its own. In nothing else, per- 
haps, is the social life of the school more directly maintained. 
Not only is it true that by means of this work children are brought 
into more social relations with one another, but it is not too much 
to hope for a larger social result. The interest in the life of the 
home, which sometimes seems to be in danger of disappearing 
from the lives of our children, is fostered by the study of the 
household industries, by the carrying on in school of processes so 
intimately connected with home life: and the center of social inter- 
est. which seems to have been transferred in these latter times 
from the home to other institutions, may again return to its nor- 
mal position. If this might be so, it would tend, not to narrow 
our lives, but to broaden them; for the home must always remain 
the fundamental institution of society, and in it must be trained 
those who are to be efficient in promoting a larger social righteous- 
ness. This alone would justify the attention paid to this subject. 

Nor, under modern conditions, are these objects attained so 
well by the simple sharing by the child in the work of the home as 
by direct instruction in the school. Right teaching should, indeed, 
increase, as it generally does, the desire of the child to take part in 
the processes going on in the home: and if this desire be encour- 


aged, instead of discouraged by unwise parents, as it often 1s, the 
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value of the school instruction is greatiy enhanced. The dis- 
advantage of substituting home instruction for that of the school 
lies partially in the fact that the industries in the home are usually 
carried on ina very limited way, often under conditions that take 
no account of modern scientific methods, and in the majority of 
cases under the supervision of someone who could hardly realize 
the educational possibilities of the situation, or give time and 
thought to the solution of the problem, if she recognized it at all. 

There is also a distinct gain from the social side, when the 
school offers this instruction. Not only does the work itself gain 
in interest when it is shared with others of the same age and 
experience; not only 1s the social life of the school itself enriched : 
but the very fact that household industries are thought worthy of 
« place in the school curriculum lifts them to a different plane in 
the child’s estimation. This revaluation can hardly fail to have a 
definite reaction upon the home. Not only may the girls come to see 
that the work of the home is worthy of their best efforts, but the 
boys, both in the elementary and the high school, who have shared 
in the instruction, have shown in many cases a distinct change of 
attitude. ‘To attain the best results, the work should not be con- 
fined to cooking and sewing, or even to the broader study of food 
and textiles. [even on the material side food and clothing repre- 
sent individual life quite as much as that of the family. The prob- 
lems of shelter must be added to complete the cycle. 

The homes of other peoples both in primitive and modern 
times; the influence of modern discoveries and inventions upon 
our own homes: the problems of ventilation, heating, and light- 
ing; of water supply and the disposal of household waste; the 
application of art to the furnishing and decoration of the house 
—all these phases of home life, and many more, furnish abundant 
material from which to select that best adapted to particular con- 
ditions. Problems of physics and of chemistry wiil frequently 
present themselves for solution; hand-work in art, and in wood- 
work will be found a necessity. There need be no attempt at 
an artificial correlation, for the correlation will be real and inevit- 


able. Our home life. after all, on its material side is but the 
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application of arts and sciences to every-day life, and its failures 
come from the neglect to make this application. 

The higher, more spiritual side of home life we may not be 
able to teach in the curriculum of the elementary school, but the 
insight into the possibilities of the material side may well lead the 
children to an interest in their homes, and a love for them, that 
shall contribute by and by to a spiritual ideal. There may be 
gradually developed in them a realization that the home is more 
than an aggregate of shelter, food, and clothing, and so another 
illustration be given of the great principle that the life is more 
than meat, and the body than raiment. 

ALICE PELOUBET NORTON. 

THe University or CHicaco 

College of Education. 
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SOME PROBLEMS IN SCHOOL HYGIENE. 

Not the least time-consuming and nerye-wearing question 
which confronts the elementary-school teacher is just what super- 
vision she is to assume over the health of the pupils, and how tar 
she is to insist upon right habits of action both at home and in 
school. 

It has been an axiom in all public-school work that manners 
and morals are a part of the curriculum. The details of food and 
clothing, being as personal as religion, were left to home influ- 
ence. But with the increasing belief in social responsibility and 
in the moral effect of unsanitary habits, the teaching of hygiene 
has assumed a new importance. Baths have been added to 
schoolhouse equipment, and. cooking and daily care of rooms 
have been considered not out of place because of the added health 
the knowledge and the good habits will bring. In view of the 
danger of infection and contagion, the teacher must be a volun- 
tary inspector and watch for indications of disease, must be able to 
distinguish an ordinary cold from the approach of fever. She 
must see that fingers with a burden of bacteria do not go into eyes, 
noses, or mouths; that books, pencils, and desks are free from 
germ-laden dust. 

These little details require a very different attitude ef mind 
and a wider range of knowledge than mere text-book instruction ; 
but this side of the teacher's duties seems, from the social-science 
point of view, quite the most important when dealing with chil- 
dren under twelve, during the time when habits are forming and 
before the muscles stiffen. Where there is a gymnasium and 
department of physical culture the care of body and head and 
feet comes naturally into the curriculum. 

Ii it is difficult for the teacher to control home surroundings, 
and to obtain her pupils in the right condition on their arrival at 
the school, it 1s usually still more difficult for her to secure the 
right surroundings to receive and keep them in. Dusty air 
usually greets the warm, moist throats and noses on entering the 
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building, because the care-takers find it convenient to flourish 
the feather duster just before school time. Dust in the air does 
not show. Dust on the desks and tables betrays itself. Finger 
marks are not thus “dusted” off, and unless desks are wiped, 
germs may be conveyed from one to another of the little ones 
who have not outgrown tactile or prehensile tendencies. The 
great prevalence of catarrhal affections among school children 
points to the effect of the dusty air which they are forced to 
breathe. Even if it is otherwise harmless, chalk, gritty street 
dust, as well as that rising from ill-kept floors, contributes an 
irritation which may become serious. 

Krismann gives three requirements which school floors should 
meet: (1) they should be poor conductors of heat; (2) they 
should allow of little dust; (3) they should not absorb liquids. 
He recommends, as the ideal schoolroom floor, parquetry of 
well-dried oak, dressed with wax dissolved in turpentine well 
rubbed in. Besides the daily brushing, the floor is to be rubbed 
down twice a week with dry wax. .\merican school construction 
and conservation have hardly reached this stage. 

The substitution of antisepsis—sterilization of infective 
material — for disinfection or deodorization must be insisted 
upon. Primitive man masked repulsive odors by burning of 
incense; prevention of odors by cleanliness is the modern ruie. 

The arrangements of clothes-hangers and dryers, the direction 
of air currents, the temperature and general cleanliness of the 
building, are often all beyond the teacher's control. The energy 
wasted in trying to accomplish results under circumstances need- 
lessly averse is pitiable. \When, however, the majority of teachers 
know what to demand and how to care for the right thing, it will 
come. 

The child is taken from under the blue sky, from the freedom 
of the green fields, from the bright flowers and the sweet breezes, 
and confined, against his will, within four walls in close air, with 
light in his eves, and kept in a cramped position over his tasks. 
It is a cruelty to animals, even if it is justified by the development 
of the best human individuals. 

The power which does this, be it the parent or the state, 
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should see to it that the confinement should be under the best coiu- 
ditions possible to science. The schoolhouse should be tie most 
up-to-date building in town, and its care-takers the best instructed 
in modern sanitary requirements. Becker's investigations in Ger- 
man schools showed a direct relation between foul air and head- 
ache. Ji a school with 2 cubic meters’ air space per pupil he 
found that 44.6 per cent. of the pupils had headache, while in a 
school with 6.8 cubic meters’ air space only 4.7 per cent. suffered. 

Given a suitable building, the teacher need concern herself 
only with the personal habits and surroundings of the children. 
Cleanliness of hands and faces should be made, not only possible, 
but easy by accessibility of water and towels (hot water in 
winter). Door-knobs and hand-rails would not then be the 
great menace they are now. Wooden wedges should be on hand 
for the cleaning of finger nails. It is unwise to frighten children, 
hut an impression must be made upon them as to the risks of 
certain kinds of dirt. The childish habit of mouthing everything 
must be overcome early. 

I hear the teachers sigh over this nursery-maid line of work, 
and where there are competent nursery maids and mothers it will 
not be required; but 1f the school is to fill the gap iett by lack of 
home-training, this sort of social service must be rendered within 
its walls by someone. 

There are many unsolved problems of construction and man- 
agement yet to be worked out. Sufficient ventilation, without 
draits and without dust, is one of the most serious. The ideal 
method of securing fresh air is for it to come up through small 
openings in the floor and, rising to the ceiling, pass out by virtue 
of the lightness imparted by the heat it receives; but the dust 
brought in on feet and clothes, falling into the floor ducts, makes 
this impracticable. The conduction of noise by fiues also makes 
the method impossible for buildings of more than one story. 
When street shoes are put off at the door, and well-brushed clothes 
are the rule, this plan may be considered. 

A school problem by no means solved is that of the lunch. In 
the country the noon hour of the central school is a menace to 
health and morals. Cold food, promiscuous mingling of pupils. 
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demands investigation and helpful suggestions for the over- 
worked teacher. In city schools, how far some provision should 
be made for a free supply of simple food, and under what auspices 
it should be furnished in any case, is still under discussion. The 
conviction is growing that the luncheon of the child at school is 
one of the most important factors in mental development, if that 
is not to take place at the expense of the physical. Besides, 
food habits may be inculeated which will offset the lacks in 
home-training. But while it is usually considered allowable to 
call a physician to help a curved spine or a defective eye, to give 
needed food is “pampering.” If the pupils are from the class 
which habitually overeats, remonstrance is needed, and a faithful 
teaching of the lessons of modern science to enforce simple 
maxims. 

When one goes back to the early reports of the state boards 
of health of the seventies (of Wisconsin as late as 1879), and 
reads of the disgraceful conditions of the country school, one is 
thankful for so much advance as has come to us, and one is only 
eager to carry on the improvement until the school shall be the 
powerful social center of all good influence. 


H. RIcHARDs. 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY, 


Boston, Mass. 
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THE VALUE OF HOUSEWORK IN TEACHING 
RESPONSIBILITY. 

Ir is now a generation and more since the middle-aged city 
dweller awoke to the fact that his sons, on whom he was lavishing 
the education that he as a hard-worked country boy had longed 
for in vain, were not being made by these “advantages” into 
such remarkable youths after all. [Exemption from wearisome 
hand-labor had not resulted, as had been hoped, in clear and 
vigorous thinking. The abstract truths of text-book and lecture 
were often feebly grasped by these lads who were not deft of hand 
or quick of resource in an emergency. And then we saw the 
beginning of manual training, the effort to use the elements of the 
carpenter's trade for developing eve and hand and brain together. 
It was recognized as a need that must be met: tor the farmer, 
in exchanging his occupation for work in village or city, had left 
behind him all that had given, unconsciously to himself, the 
development now found to be lacking in his son. 

For the girl there remained the training in household arts 
under her mother —arts much restricted as compared with those 
practiced on the farm, but still affording good teaching material. 
But more and more these arts have dwindled in their scope; other 
things have filed the time of both mother and child; and, apply- 
ing the lesson learned on the boy, we have added courses in home 
economics to our school curriculum. These courses have applied 
order and method, have brought to tradition and custom the 
invaluable touch of science; and we have counted all this change 
as progress. But now the question arises: If we continue to 
vield to this centrifugal force that is hastening work out of the 
house and foreing us into cramped * non-housekeeping ”’ quarters, 
can the loss be made up by any system ot formai education? 
\Vhat are to be the surroundings, the activities, the teaching 
plant, so to speak, which is to be used in bringing about correct 
abits and a sense of responsibility? What form shall the 
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thousand influences take that are to mold character in the early 


years ? 


\We are suffering from our one-sided view of education, which 
seems to deal only with certain unrelated mental faculties, to the 
neglect of moral and social development. The whole difficult 
application to daily lite, the bringing up of good citizens, all this is 
doubtless hard to compass by educational machinery. It is best 
done through the intimate and personal touch of the parent in the 
privacy of home relations; and many parents strive nobly with 
precept, both in and out of season, but often miss the example in 
which precept should be voiced. It is so much easier to preach 
than so to manage that natural laws shall teach the needed lesson: 
so much easier to give for the child than to !et him acquire the sel f- 
denial and judgment that would come from his own giving; to 
plan and buy his clothing, and all other necessaries, rather than 
suffer the loss and mistakes that will come while he is learning 
to buy. 

In our zeal for good housekeeping we have come to mean by it 
a certain product, without regard to the effect on those who have 
wrought it 


a case in which the by-product, as the chemists say, 
is the most valuable part. Thus, she whom we call the capable 
woman, whose touch is rapid and sure, has no patience with 
the slow and clumsy ways of a child aor with the unskilled 
product of her hands. The end in view for her is the neat house, 
the well-cooked meal, not the development of the child. She is 
weighted by the long list of things to be done, and the fear of her 
neighbor's judgment of her as a housekeeper: so she sends the 
little one out to play rather than take the time to teach her. 
And the result is that the famous housekeeper is often found, to 
the surprise of herself and her friends, to have brought up incap- 
able children; while a seifish or invalid mother may be blessed 
with a son or daughter so efficient as to upset all our theories of 
heredity and training. 

The reason is not far to seek. Given an active little brain and 
hands, and a disorganized household, with work erying out to be 
done; the connection once made, achievement follows and pride 
in it; and there are no highly developed adult standards to 
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shame and discourage by contrast and criticism. Responsibility 
develops, and an ardor in the doing. 

A little girl of eight was seen recently in a tenement caring 
with great intelligence for a sick woman and baby. 

This is, indeed, a left-handed way of developing noble quali- 
ties, and it succeeds only with the unusual child; but it illustrates 
the blind working out of these forces. 

The intelligent, aduit mind should be able to do far better 
with educative material such as is offered by the daily tasks and 
happenings; but let us not deny the difficulty of doing it, when 
necessity does not hold the whip. And this is the great argument 
for keeping our lives on simple and natural lines. 

It is harder for the man of wealth to train his children in 
habits of industry. If there is a hired man to attend to the lawn, 
it is more difficult to make the boys clear away the remains of the 
fireworks. It is a cunning mother who can successfully appeal to 
the children to go outside and tell her when the curtains are 
draped properly. It is a resolute one, indeed, who will refuse to 
let the seamstress make the garment which has been set as the 
task for the indolent little girl. It is easier to do it all at one 
stroke 
move to a simple farmhouse and get on with almost no service for 
the good of the children in the summer. Here stern nature 
teaches, as manufactured punishments cannot. In such a summer 


for a family used to the ease of city life in the winter to 


home a very careless little boy was confronted with the scarred 
visage of a rusted tool, a favorite one, which he had left for 
days out in the rain. The harrowing sight, aided by a sharp 
reprimand, sent him to his room in tears. .\ well-meaning rela- 
tive strove to comfort, but the little battler with a bad tendency 
made this valiant reply: “If you'd got such a bad reputation as 
| have for forgettin’, you'd ery too.” Here a boy may learn 
that, unless he splits the kindlings, there will be no fire in the 
morning. The girl will see that, unless she learns to cook a cer- 
tain dish, there is no one else to do it. 

\e hear much of the advantage of games, such as football 
and basket-ball, not only for the development of the body, but for 
training in self-control, fair play, etc.: but do they teach the 
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lessons that a boy or girl can learn at home in the care of younger 
children, so that the mother may rest; in preparing food that is to 
be afterward enjoyed by the whole family; in helping to make 
a room spotlessly clean and neat, that it may diffuse for family 
and guests that sense of refinement which cleanliness and good 
taste can lend to the simplest furnishings? It is such offices as 
this that make up the indefinable atmosphere of home. To do it 
for those we love, rather than to find it done by servants, is to 
become a loyal part of that household, to be quickened in heart 
and mind as to the meaning of that home for us and ours. 

[ watched three little boys working for a week to build an 
Indian tepee — cutting branches, weaving in reeds brought from 
the swamp, and finally building their camp-fire with infinite pride. 
Would they have exchanged this rude work of their hands for the 
most perfect ready-made house ? 

It cannot be denied that the boys and girls of our time are 
not receiving to such a degree as is possible the advantage of train- 
ing by means of homely household arts. Has this fact any con- 
nection with the widespread lack of a sense of responsibility ? 
The head of a foundry laments it, it accounts for the turning 
away of young women from training schools for nurses where the 
standards are high. You hear of a frightful accident, and you 
know before the details come in that ‘ someone has blundered;” 
some young man with the best intentions in the world has been 
unable in a moment of danger to rely on a safe accumulation of 
habit started in early youth. And when we hear that a noble man 
has done his duty, saving the lives or fortunes of thousands, nine 
times out of ten he has not been consciously more heroic than the 
blunderer, but his training has made his duty easy and natural. 

\Ve hear the impatient question: “But why the household 
arts for this training? Why these common tasks? They are 
doomed anyway by the trend of modern industrialism. House- 
work is all going out of the house.” No: a great deal is going 
out from our city houses 


all the larger, coarser processes, to 
Which machinery and wholesale processes are applicable, as the 
laundry and the preparation of certain foods. And one of the 
pressing tasks now waiting for women is intelligently to hasten 
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their outgoing, and to devise some means of following them and 
obtaining oversight and control for the protection of the family 
health and purse. But there are certain parts, as finer cookery 
and the lighter cleaning, that are so intimately bound up with the 
health and comfort of the family, and so require a refined and 
skilful touch, that they should be kept for the members of the 
family, for the education of the younger ones, and to keep the 
older ones in touch with the home. The mother-teacher should be 
enabied to select an environment that shall be tull of suggestions 
of family and neighborhood dependence and helpfulness, full of 
object-lessons in applied science, with tasks to make deft the 
fingers and sure the eve. Every noble lesson of self-control and 
unselfishness, all sympathy with labor — what should be its dig- 
nity, and what is too often its hard lot—may be learned and 
expressed in these homely arts of life. 


Mary HInmMAN ABEL. 


BaLtimore, Mb. 
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THE OPPORTUNITY OF THE TEACHER. 
A STATEMENT, Which recently appeared in print, to the effect 
that the term * 


‘cooking’ has given place in popular usage to 
domestic science,” conveys a world of meaning whose full force 
should be more generally understood, particularly by those who 
intend to become special teachers. 

There are two points which should be made perfectly clear at 


domestic science,” no matter 
what pretensions may be made by those who plead for its intro- 


the outset: first, cooking is not 


duction into courses of study; second, teachers must understand 
the distinction between the two terms before undertaking to pre- 
pare themselves for the work. 

Vhe confusion in terms is the source of much misunderstand- 
ing where courses of study are under discussion, and to it may be 
traced much of the disagreement which exists as to the fitness of 
the subject for introduction into the school curriculum. 

The number of taxpayers, and even of friends of the public- 
school system, is still large who are ready to assent to the notion 
that the preparation of food according to fixed recipes — in other 
words, “cooking” reduced to its simplest terms—is a subject 
which the schools should teach. It is their idea that little girls 
could thus be made much more useful at home, and would be 
better poor men’s wives; and some even go so far as to look upon 
this kind of instruction as the only available way of solving the 
domestic-service problem. There is a correspondingly large num- 
ber of women who, having failed in some vocation, or coming 
face to face suddenly with the necessity of earning their own 
livelihood, think that, by brushing, up their memory of the way 
their mothers used to cook and by eareful use of a cook-book, 
they will become competent teachers of * domestic science.” But, 
no matter what the practical man of affairs may think of it or 
what the zealous charity worker may hope from it as a means of 
uplifting family life among the poor, the idea makes no real 
progress, and, in fact, in almost every community where it has 
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been put in practice, has utterly failed. Mothers who teach their 
daughters cooking at home demand that the time in school shall 
be spent to better advantage. Mothers who look upon cooking 
and there are, unfortunately, many of 


as a menial occupation 
them — are not willing to have their little girls degraded in stich a 
fashion. .\ccordingly, the old-fashioned notion of cooking as a 
mechanical process is extinct in so far as it touches any modern 
system of education. .\nd with it must of necessity disappear the 
class of women who would enter upon the teaching of cooking as 
a makeshift and without any serious preliminary training. 

[t may be granted, then, that cooking in itself has no place in 
the schools; neither has carpentry. Cook and carpenter alike 
must give up any claim that their technical skill fits them for the 
duties of a teacher. 

Is the situation bettered by using the larger and more pre- 
tentious term “domestic science” 7 By no means, uniess a change 
is made in subject-matter and method. Carpentry as a trade is 
no more entitled to recognition when it is termed “ manual train- 
ing.’ There must be a more vital change than that of name 
merely. 

The question then arises: \What is the real “ domestic science” 
in which so many good people are interested, and for which so 
much practical use and educational value are claimed? It is 
easier to say what it is not than what it is. In the first place, it 
is not cooking, nor is 1t sewing. In the second place, it 1s not, as 
some I:nglish authorities have assumed, such principles of physics 
and chemistry as may be applied or adapted to household needs 
and activities. In so far as the term may be justified at all, it is 
the combination of both ideas, or the application of the funda- 
mental principles of different branches of science to different 
household activities, such as cooking and sewing. But this is not 
all. Such instruction, to be worthy of any place in a school sys- 
tem, must be given in such a way as to develop to the fullest pos- 
sible extent all of the child’s powers and enable him to be master 
of himself and his environment. It is not enough that the child 
shall be able to make light and palatable baking-powder biscuit ; 
nor, on the other hand, does it suffice for him to know about 
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the expansion of gases or the reaction of chemicals. He must 


have his interest aroused in the larger aspects of his activity. 
The meaning of these suggestions and the real end to be “1 
sought can be brought out more fully by describing briefly the 
qualifications, natural and acquired, which the teacher should 
possess, and whose importance she should keep constantly in 
mind. 
It is difficult to draw a hard and fast line between those 
qualifications which are natural and those which are acquired, and 
it is not worth while to make the attempt. It may be clearly seen, 
however, that unless the teacher has certain physical, mental, and 
moral characteristics on which the special technical training can 
he based, her path to success will be a devious one, and she will 
often fail to reach the goal. .\ complete analysis is not necessary. 
A\ rapid survey of the most important traits will serve the present 
purpose. 
First, there must be due appreciation of the value of order and 
system as time-savers. “‘.\ place for everything and everything 
in its place” suggests a method of activity which leads to quick 
results. Too often, unfortunately, it suggests also a method 
where the system rather than the result is given the first place. 
There must be an understanding of the distinction between the 
essential and the nonessential, the real and the trivial, in order 
and system. The teacher must show in all her activities that she 
works through system to result. 
Closely allied with this trait is a fine sense of neatness and 
cleanliness. Here, too, it is not the thing itself that is the end in 
view, but the result which can be reached only by this méans. Not 
only do these qualities contribute largely to the maintenance of 
physical health and sanitary conditions, but they are important 
factors in securing satisfactory results in the different household 
activities. The real significance of cleanliness has been learned 
by the managers of great industrial processes which have to do 
with the preparation of food supplies, but its function as a saver 
of time, money, and effort in the household is not yet fully appre- 
ciated. The teacher, then, should not attempt to do her work 
without at the same time maintaining high standards of cleanli- 
ness for herself and her pupil. 
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Another important quality, and one that is too frequently 
ignored, is the zesthetic sense. Hlow often a thing faiis to be 
adequately done because it has no element of beauty in it! And 
when we see a person with the gift of introducing a touch of 
beauty into the most commonplace activity, how the whole mean- 
ing of an act is suddenly revealed! This point needs special 
emphasis in these days when the so-called * practical” value of 
things has led to ignoring in large measure finer and higher tests. 
How to combine the useful with the beautiful is the problem 
which every teacher should be impelled by her own personal needs 
to help solve. 

Manual dexterity, or facility in the use of the hands, is a 
quality which must be acquired, if it is not natural. Every motion 
made by the teacher should serve a definite end. The child should 
see that the body can be the skilful servant of the mind. Aimless 
movements and nervous gestures are as much out of place as 
awkwardness. Many a kitchen is wrecked on the Seylla of clum- 
siness, but the Charybdis of ineffective stir and pottering 1s almost 
as dangerous. 

Another trait, or possibly it should be called an attitude of 
mind, which is of importance, is joy in doing. Mastery over 
the natural world, bending natural forces to the accomplishment 
of a purpose, power of self-expression through work — these are 
motives which lighten drudgery and give little place for the 
menial’ service, even if they do not make them entirely vanish. 
The teacher who is not willing to turn her hand to anything, who 
must have a subordinate to wash up the dishes or scrub the sinks 
because it “is beneath her dignity to do it, fails to enter upon her 
task in the right spirit. Unless her pupils see that she has help 
merely because of the pressure of her other work, she will also fail 
to teach that lesson which nearly every .\merican child most needs, 
and often misses, in home lite — respect for honest work. 

These traits, while more or less a gift of nature, may be 
largely cultivated and developed. The teacher should watch 
herself and supplement any natural deficiency by conscientious 
training. 

Another desirable trait is the domestic instinct, taken in its 
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large sense. This is a fondness for the arts which contribute to 
the welfare of the family, a sense of satisfaction in the promotion 


of household comfort, a joy in realizing that the home is the center 
and source of the best influences of society. Domesticity is too 
often taken to méan a certain stupid and stupefying following of a 
round of household duties, a slavery to the inanimate world, a 
blindness to interests outside the home. \Vhen this is the case, it 
is not strange that it does not prove attractive to girls of brain 
power and executive ability, nor hold women of tried efficiency. 
The time has come when, in addition to the willingness to use the 
home as a channel for the expression of all the highest powers, 
there shall be study and attention given to the real significance of 
family and domestic life. The day has passed when a woman 
inay be made to feel that if she uses a wornout stocking for a 
scrubbing cloth instead of darning it, or buys a loaf of bread 
instead of using the last of the limited store of strength to make it 
at home, she is guilty of undermining the foundations of human 
society. 

This leads further to a study of the social, economic, and 
historic forces which affect the home and its place in society. It 
may be true that there is the possibility of becoming jost in vague 
generalities, and losing sight of the practical details which make 
up the daily round of domestic activity, just as it is possible to be 
so absorbed in the mechanical performance of household duties 
as to fail to see their significance and fulfil them with a sense of 
proportion or a right standard of values; but the latter is an error 
more frequently made, as well as a delusion often ranked as a 
virtue. There is very little danger that the teacher who is to 
bring the activities of the home into line with the generai march 
of human progress will have too wide a knowledge of the lessons 
of history, the teachings of economics, or the programs of stu- 
dents of society. 

Finally, the teacher must give herself the best possible training 
in those sciences which contribute to the sum of knowledge needed 
in the administration of the household or the control of its activi- 
ties. Chemistry, physics, botany, physiology, bacteriology, are 
all sciences which find their highest and best expression in house- 
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hold life. No learning comes amiss. Many of the simplest 
processes of the household are still not fully understood, and the 
progressive teacher and housekeeper must keep herself in the 
closest possible touch with all the advances of science. 

This survey of the needed qualifications of the teacher is not 
intended to strike terror into the hearts of all who are looking 
forward to entering this field of service, nor yet to induce those 
who have already started on their preparation to turn back. Its 
real purpose is far different. 1t should arouse fresh enthusiasm, 
new courage, and untiring effort to prove worthy of a work which 
offers such boundless opportunities for personal attainment and 
social service. 

Marion Tarpor. 
THe UNIversity oF Citic ico, 
Department of Household Administration. 
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THE RELATION OF LANGUAGE TO THE MOTOR 
PROCESSES. 

Tue child's receptive sensory experiences are much greater in 
number than his motor attitudes. The numerous elements of his 
environment pour in upon him through his senses; he is attracted 
by people, objects, and activities innumerable, but his intimate 
relations with these through direct participation in their qualities 
and activities are limited. 

His first motor adjustments are formed in response to his 
mother’s care, and in endeavoring to manipulate playthings and 
food. With these he feels an intimacy gained chiefly through 
tactual and muscular adjustment. Mother is to him a presence 
which in its movements and touch calls from him those bodily 
attitudes and feelings which harmonize with his need of loving, 
protecting care. The ball is more a thing which his fingers 
curve around, which yields to pressure, which causes his eyes 
to move up and down as it bounces, or to follow as it rolls, 
than an objective thing of color or mass. Thus it happens 
that, as the ever-varying elements of his environment continu- 
ally assail him through his senses, he tends to react to all of 
these through his few acquired motor adjustments. He gathers 
into a class or concept many things which upon closer relationship 
he finds call from him motor attitudes different from those 
through which he felt he understood them. The apple is a ball 
until his active acquaintance with it calls into being new sensa- 
tions, new motor adjustments. The child's first words, therefore, 
stand for vague concepts, but later, as he discovers that all the 
elements of his concept do not assimilate with his motor attitude, 
that the apple does not bounce when thrown on the floor, that it is 
not forthcoming in its fragrant sweetness when called for as ball, 
but that it calls forth from him new activities, his ideas of identity 
tend to become corrected, and objects possessing for him more of 
individuality detach themselves from his first concept. Through 
new motor adjustments he discriminates more and more clearly, 
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discovering differences, particulars, as well as resemblances, gen- 
erals, acquiring percepts out of concepts, each percept, however, 
forming the basis for a new concept. Ball no longer includes 
apples and oranges; these now have life-meaning to him through 
his active experience with their individual properties of color, 
odor, softness, sweetness, juiciness, and structure. Thus, as his 
motor attitudes become more numerous, his classes become more 
numerous, through constant motor testing they are continually 
subject to change and correction, until finally he finds that there 
are certain experiences, certain elements. which under all con- 
ditions call out from him the same reactions. This sameness of 
motor feeling is the test of identity, and objects calling it forth 
are to him identical and form a true concept. 

Language then registers or formulates in thought these motor 
attitudes, words increasing, as classes increase, by individuals 
separating from classes, and in turn becoming the bases for new 
classes. -\nd only in so far as words may be interpreted through 
life-experience are they availabie as forms of expression through 
which to impart or acquire thought. 

Dr. Dewey, in The Primary-Education Fetich, warns against 
the “isolation of material found in books from the material which 
the child experiences in life itself —the forcing of the former 
upon the child before he has well organized powers of dealing 
with the latter.” Our analysis of the child’s acquisition of words 
gives us an insight into the reasons for Dr. Dewey's position 
regarding too early reading or study from books. 

The presentation of words to the child before he has had 
experience with the realities which the words stand-for cannot 
fail to result in a vague or altogether wrong conception of them. 
Like his first experience with things, he will interpret words 
through wrong motor channels, or some one word which has 
motor significance for him will intluence his thought to such an 
extent as to dominate the sentence, giving him a wrong construc- 
tion; or words will become mere memory forms, with no motor 
link connecting them with lite. This last state would seem to 
explain the condition of children who learn to read readily, but 
who lack appreciation of what they read; they acquire the power 
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of remembering the forms of words, which have little or no life- 
content for them. 

The acquisition of empty or vague words tends to develop 
satisfaction in trivial or fanciful interpretations, and a feeling of 
helplessness in dealing with content, which for the mind sensitive 
to meanings is rich with wholesome truth. And because the 
power of keen appreciation is lacking or defective, as Dr. Dewey 
tendency to elevate the sensational and tran- 


states, there is a “ 
siently interesting above the valuable and permanent.” Reading 
degenerates into a habit of passively viewing trains of images and 
situations, which, being sedative in nature, do not tend to inspire 
thought, do not arouse the mind to a questioning attitude con- 
cerning true ideas of life. 

In line with the analysis of the acquisition of meaning in 
words, one concludes that much oral expression regarding things 
of actual experience in the child's life will develop in him a feeling 
for the meaning of words — words which, when heard or uttered, 


will tingle with feeling of actual life-relations —a condition of 
appreciation attained only through having lived the experience 
or state which the word expresses. 

Fruitful of such results are the free discussions arising from 
planting seeds, from watching their growth, participating in their 
delights of flower or fruit, and investigating their methods of per- 
petuation. Not less inspiring to thought and talk are the hours 
devoted to contriving and constructing objects of use and interest 
to the children. The consultations over devices for overcoming 
difficulties, or the plans formed for enjoying the finished product, 
necessitate an oral expression born of the needs and pleasures of 
co-operation. 

The improved conditions in our primary grades where the 
little children are no longer doomed to writing, numbers, and 
silence, are encouraging, but are we not even yet too prone to 
think that the book is the all-important factor in school education, 
and the number of pages mastered at an early date the mark of 
real progress? Should we not afford opportunity for more 
varied self-activity and thought, as it evolves in games, in study 
of nature, in construction of objects and in social intercourse ? 
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It seems reasonable to think that after a large experience in 
such oral expression, where language is ever the utterance of 
truths fraught with lite-experience, the child would easily and 
naturally turn to written language, literature suited to his experi- 
ence, and, through a well-established habit of expressing thought, 
in turn appropriate the thought as thus presented. 

Juria PL. McEaciron, 


PARKSIDEe SCHOOL 


Chicago. 


— 
\ 
4 
— 
ii 
‘ | 
2 
it 


NEURO-MUSCULAR EDUCATION OR DEVELOP- 
MENT. 

Ir was while serving the Children’s \id Society of Chicago 
in the capacity of superintendent and caring for little waifs that 
my attention was called to the necessity of some kind of physical 
development for backward babies and children, and while work- 
ing out a system of mild exercise for these defective children | 
conceived the idea of neuro-muscular education or development. 

Comunencing with a baby, say, six months old, and continu- 
ing through all those years when the child plays around the house, 
before it is old enough to go to school and before the brain is 
taxed by any mental effort, a mild but effective course of exercise 
can be given to a child that will develop its nervous and muscular 
systems, and give it mental strength and endurance. 

In neuro-muscular education or development there are certain 
principles involved: 

1. The principle of sequence.— Neuro-muscular education is 
a developmental process of infancy and childhood merging into 
the physical training of youth and young manhood. While the 
activities of childhood lead to the actual growth and development 
of the body and brain, the activities of the adult serve only to 
maintain the brain and muscles in a healthy condition. It thus 
hecomes evident that the problem of the order of certain exer- 
cises or the sequence of activities is a matter of fundamental 
importance to the welfare of the individual. 

2. The principle of reciprocity-—There exists between the 
nervous and muscular development,a reciprocal relation; that is, 
there can be no muscular development without a corresponding 
development of the nervous system, nor can there be a well- 
balanced development of the nervous system without a develop- 
meut of the muscular system. The natural activity of the infant 
or child involves the exercise of both muscles and brain. The 
muscles develop in size and strength because of this exercise, and 
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the brain cells develop in size and precision of action while guiding 
the muscles. Thus the brain and the muscles of the child develop 
together, each helping the other. The muscular and nervous 
system are interdependent. Muscular activity is always accom- 
panied by activity in the nerve centers of the brain and spinal 
cord. Through this reciprocal influence of muscular activity, 
large areas of the gray matter of the brain are developed in 
infancy and early childhood. Unless developed through muscular 
activity, they remain undeveloped; and unless developed in child- 
hood, their growth is difficult and imperfect. Hence the necessity 
of allowing to little children that exercise which nature has pro- 
vided for them in the early instincts of activity. 

These natural instincts are a safe guide in directing and pro- 
as to when to take exercise, and also 


viding for this exercise 
as to when to refrain from exercise, thus avoiding overtraining. 
Nature has given to all children the instincts of activity; and after 
many experiments I have come to the conclusion that the only 
practical way of giving neuro-muscular education to an infant 
is by utilizing its instincts of activity. To do this I provide suit- 
able environment and attractive apparatus, and allow the child to 
be wholly governed by its natural instincts and inclinations in 
the taking of exercise and in refraining from exercise. By this 
plan I have found that overtraining can be avoided and effective 
exercise given with perfect safety, and satisfactory growth and 
development may be secured for ail little children. My plans are 
not for a select few of the stronger children to be crowded for- 
ward into phenomenal development of doubtful value, but neuro- 
muscular education should help all ef the weak ones, as well as 
the strong ones, and bring them all up to a common standard of 
excellence in mental and physical development. 

Imitation is one of the strongest instincts in a year-old baby, 
and it may be utilized as an incentive to stimulate the initiative 
instinets of activity in a backward baby. If your baby is back- 
ward about creeping or talking, it can easily be cured by bringing 
in your neighbor's baby of the same age or a little younger (not 
older, for children learn more readily from those younger than 
irom those older), and let them play together on the floor or in 
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the cradle. Repeat the visit often, if necessary. After the little 
visitor has gone away, your baby will remember and try to imi- 
tate all of the visiting baby’s activities. Companionship of equals 
is sometimes essential to awaken a backward baby, and com- 
panionship is of itself a good brain-developer for a baby, and a 
series of baby parties is the simplest and most natural means of 
development. 


ORDER OF PITYSICAL GROWTH IN CHILDREN. 

A six-months’ baby carries to its mouth everything it gets in 
its hands, not to eat it, but to test it, and these early voluntary 
movements of a baby’s hands should be cultivated by giving it 
something to hold in its hands and play with. To develop its 
hand- and finger-grip, it can be taught to reach out its hands for 
what it sees by suspending bright-colored toys over it in its crib. 

A six months’ baby should be dressed in short clothes to allow 
it to flex the hips and kick freely. Flexing of the shoulders and 
hips is quite necessary to a baby’s health and growth. Kicking 
can be cultivated by stretching a newspaper across the top of the 
crib within reach of the baby’s feet. It will soon learn to kick 
this paper to hear it rattle. Pulling off its stockings involves the 
combined exercise of its hands and legs, and it develops the 
muscles of shoulders, back, and hips. To encourage it, sew a 
bright-colored button to the toe of each stocking for the baby to 
play with, having pinned these garments securely to the clothing. 

To arouse a sluggish baby, sew a small sleigh bell to the toe 
of each stocking, and place under the heels a pad to prevent 
bruising when it kicks the floor. Take care not to leave the bells 
on too long —- not longer than half an hour at the most — for the 
pliable muscles of a growing child are peculiarly liable to over- 
training. If you find that the baby favors one foot more than the 
other, take off the bell on that side and leave the other one on for a 
longer time, to keep the development balanced. This exercise is 
simply to stimulate the child’s instinctive activity. This is the 
basis of all early fundamental development both of brains and 
of muscle. 


After wearing the bells for a few times, the baby will get 
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strong enough to roll. tolling on the floor is a baby’s first 
effort in locomotion, and it is very important as a preparation for 
creeping. Lying on its stomach will strengthen its stomach 
muscles, and pressing on the floor with its hands will expand tlhe 
chest and strengthen the breathing muscles. It will correct any 
posterior spinal curvature which the baby may have contracted 
while being carried in the nurse’s arms, by giving the spine a 
counter-anterior bend. The rapidity with which a rolling baby 
develops the extensor muscles is almost beyond belief, tor it takes 
only a few hours to bring them out. 

The next step to be gained in a baby’s development is the 
sitting position, and an active roller will soon be able to sit up on 
the floor. Do not prop the baby up with pillows, but leave it free 
to lie down when its back gets tired. Do not help it to rise to a 
sitting position, no matter how sweetly it may ask for assistance; 
you only retard its motor ability by helping it; but place it on a 
rug not too soft, and let it roll. It has muscles enough, and it 
will find a way to get up as soon as it makes the mental effort to 
control the muscles. 

A sitting baby soon learns to creep. Creeping on the floor 
is nature’s own contrivance to give neuro-muscular development 
to a baby. Every baby should be dressed in a creeping-apron, 
and be given a suitable place in which to creep, bright sunny 
rooms, well heated, and free from cold drafts over the floor. 

The creeping age is the first great crisis in a baby’s life. It 
is the time when three important physiological changes are affect- 
ing its health: it is being weaned, it is cutting its teeth, and its 
head is closing. Nature has provided the exercise of creeping to 
counteract the weakening iniluence of this trying period. Creep- 
ing brings into play all the muscles of the body except those of 
the feet. It aids digestion and gives physical endurance. It also 
conduces to sound, healthful sleep, and has thereby a tonic effect 
upon the brain. .\ baby should not be weaned until it has learned 
to creep; and if it does not of itself learn to creep, it can be taught 
to creep by seeing another baby creep. 

Hitching babies are backward babies, and a large percentage 


of them become feeble-minded. Hitching is a danger signal 
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thrown out by nature that should not be disregarded. If it is 
caused by the child’s being carried too much in the nurse’s arms, 
it is not serious, and it may be cured by teaching the baby to creep 
before the brain closes. But if it is caused by retarded brain- 
development, and the brain closes early, the case is doubtful. 

Stair-climbing is good exercise for a baby, if it is not over- 
done. It is especially good for a heavy-weight baby that is slow 
about learning to walk. Ail babies will climb the stairs, if given 
an opportunity to do so, as soon as they are able to stand upon 
their feet, and they wili often give a scream of delight as they 
approach the stairs on all fours; but it is severe exercise, and 
they should not be urged bevond their own inclination. 

The summer baby goes through his gymnastics well enough 
on the floor, which is the appropriate place for him to roll, creep, 
stand, and walk. In winter, however, babies are liable to take 
hard colds when allowed to play upon the floor. I have often 
lain down upon the floor with my baby just to test the cold draft 
of air that comes in every time an outside door is opened and 
follows along the floor, and I know that the cold floor is a dan- 
gerous place tor a baby in the winter season. -\s a consequence, 
the winter babies are held in the arms of their elders altogether 
too much. To carry a baby about continuaily, or to confine its 
hands and feet in heavy wraps, 1s very undesirable; and to keep 
it sitting ina high chair for a long stretch of time is highly injuri- 
ous. When thus deprived of the freedom of movements necessary 
to its growth, it loses perceptibly power of initiation action. Asa 
result of these conditions, the development of winter babies is 
often seriously retarded. 

Especially to meet the wants of the winter babies, I designed 
and built the ‘ a bed by 
night and a car by day. It is a’ miniature portable playroom 


‘cradle car.” It is a crib on wheels 


especially suited for cradle athletics. It gives the baby a suitable 
place in cold weather for rolling, creeping, clinging by the hands, 
and climbing up to a standing position. .\ lively creeping baby 
will soon be able to pull itself up to its knees and then to a 
standing position. 

Clinging by the hands is another of nature’s contrivances to 
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give neuro-muscular education to a baby. The hand-grip of a 
baby is the best index of the normal condition of its brain, and 
any exercise that will develop the hand- and finger-grip will also 
develop the sensorial faculties of the brain, such as susceptibility 
to receive and retain impressions. Therefore, the more the baby 
clings to the sides of the car without fatigue, the better; and it 
should not be assisted, but be allowed to climb up of its own 
initiative. The muscles will do their part as soon as the brain is 
ready to guide and direct them. 

Next in the order of physical growth is climbing. The baby 
whose hands have been developed by clinging will soon begin to 
climb upon the chairs and other articles of furniture about the 
house, and it needs a chair it can climb into and out of in safety. 
\When my baby was fifteen months old, I fixed her high chair so 
she could climb into it at meal times. She took as naturally to it 
as to creeping and clinging, and used it at every meal, climbing 
into it and out of it without assistance. It developed the flexor 
and gripping muscles of the forearm, and the lifting and pushing 
muscles of the shoulder and back in such a way as to give her an 
erect carriage. It developed the muscles of the chest, rounded out 
her ribs all the way from her breastbone to her backbone, and 
increased her lungs in size and strength. Finally, it developed 
the muscles of the back, hips, thighs, and legs. High-chair 
climbing increases the digestive powers of the child, so it can 
assimilate a larger percentage of the food it eats. It also stimu- 
lates respiration and circulation. By this means the brain is 
nourished by more abundant and richer blood, and it is developed 
and strengthened so that it is better prepared to receive the 
impressions and sensations that come to it through the senses; 
and a more vigorous mind is the result. The brightening of the 
child's intellect is quite noticeable after using the chair for a few 
months. 

To make the high-chair climbing more effective, I made a 
chair toboggan slide of it for use in rainy weather, when children 
are confined to the house and miss their out-of-door exercises and 
the exhilarating effects of the sunshine. I attached an ironing- 
hoard to the front of the chair and waxed the upper side with 
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floor wax, and the children climb up and through the chair and 
slide down. The pleasure of sliding down induces them to climb 
up many times, and the continuous climbing gives them the 
needed exercise. The toboggan is set up in the living-room, 
where the child can have the company of its mother when it takes 
the exercise; and, when not in use, the slide-board may be hung 
up in the closet and the high chair returned to the dining-room. 

Next in order of physical growth I have found that swinging 
offers many opportunities for juvenile gymnastics. \With that 
end in view, I made a single-pole swing to hang in a doorway. 
Such a swing is adapted to the use of a five-year-old child to 
exercise upon when it cannot play out-of-doors. The incon- 
venience of having it in the doorway is only temporary, for it is 
easily disconnected and removed when not in use. Standing on 
the footboard, one or two children can use it and find both exer- 
cise and amusement. It proved to bea good all-around developer. 
[t gives the little boys an elastic step and manly tread. It is good 
for girls also. It gives them a good poise upon their feet and a 
graceful gait in walking. And, best of all, it continues to develop 
the hand-grip of the children, with a corresponding development 
of the brain and central nervous system. 

My own daughter was undersized at one year of age, and 
quite frail and delicate. After six years of neuro-muscular edu- 
cation she is a little amazon, and she leads in her class in school. 

Fundamental physical culture or neuro-muscuiar education is 
good for all children, the strong ones as well as the weak ones. 
The culture of a child’s body and brain is most important, for it 
is the foundation upor which all growth and development is built 
in after-years, and nature has provided for this in the early 
instincts of activity in the child. It gives health to the invalid 
child, bodily strength to the delicate child, acuteness to the dull 
child, a forward impulse to the backward child, and keenness and 
power of initiative to the indifferent child. 

P. F. Case. 


BERWYN, ILL. 
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BOOK REVIEWS. 


Education as Adjustment. By M. V. O'SHEA. New York: Longmans, Green 

& Co. Pp. 317. $1.50. 

In this volume by Professor O'Shea we have a distinct contribution to the 
philosophy of education. It is both critical and constructive. Professor O'Shea 
considers in Part I the data for a science of education. He passes in critical 
review those principles which he terms “ the survival of the fittest in education.” 
He finds that much which we think decidedly modern is very ancient in origin. He 
says: “ Some at least of the principles which were announced by Plato have been 
repeated by every eminent educator since his time. .... Moreover, scientific 
experiment ... . is corroborating a considerable part of the small body of doc- 
trines that have come up to us unchanged through the storm and stress of the 
ages He believes that the great experiments made by nations in civilization and 
in educational procedure furnish many invaluable data for the guidance of the edu- 
cationist today. Biography is rich in suggestion, setting forth the influences which 
have molded the lives of individuals. Recent experiments in education are weighed 
and found decidedly not wanting in scientific data for education. Such classical 
studies as those of Cattell, Goldscheider and Mueller, Quantz, Bryan and Harter, 
Shinn, Hall, Lukens, Dewey, Sully, et al., are instanced. These experiments relate 
to processes involved in reading, learning language, drawing, etc. Several experi- 
mental schools of education are noted. He has great faith in the child-study 
movement. Finally the “evolutionary principle has rendered great service to 
education. . . . . It has pointed out conclusively, for most men at any rate, that 
the requisite for successful living is adjustment to the environing world of people 
and of nature.” 

In Part II he considers the various aims of education, as suggested by 
psychology, neurology, sociology, ethics, the doctrine of utility, and of formal 
discipline. Abstract formal discipline cannot be the end of education, since train- 
ing is special in its effects. There must be continuous adjustment of the individual 
to his particular environment. Primarily this is a biological process, but among 
human beings it becomes a social adjustment. Education in the large sense 
involves biological adaptation, though in the narrower and more usual sense it 
implies only the conscious processes of adjustment, and these are social. The 
supreme end of educaticn, then, is social adjustment, and the school the institution 
par excellence where this is accomplished. 

In Part III some of the methods of attaining adjustment are studied. This 
is mainly exemplified through methods of intellectual acquisition, though the 
social Environment in its re'ations is considered. Professor O'Shea disclaims the 
desirability of dissecting and cataloguing the powers of the mind, or even analyti- 
cally describing them for a study of educative adjustments. Mind is treated as 
dynamic and functional rather than as static. Hence it is easy to see that we 
should not expect a discussion of * the perception,” “memory,” “ the imagination,” 
etc. We are quite prepared for such chapters as ‘“ The Natural History of Certain 
Typical Senses,” “ The Retention and Abridgment of Experiences,” “ Appercep- 
tion as the Essential Process.’ etc. The doctrine of formal discipline comes in 
for a most searching treatment. Professor O'Shea has many times uttered some 
telling arguments in denunciation of its false assumptions, but in this book he has 
dealt the most forceful blow — its death-b!ow, we hope. 

This book is doubtless the nearest approach to a treatise on the science of 
education that has been produced. We have had many on theories of education. 
It is distinctly of college grade, and not at all akin to those numberless books 
which deal in platitudes, or those others saturated with scholastic or Hegelian 
philosophy,.and whose greatest points of strength are their ultra-refined webs of 
logic spun from arm-chair philosophy. The literary tone of the book is excellent. 

FrepertckK E. Bo.ton. 


Twe State University ¢F Towa. 
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